- 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 formng 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

j acket tube is introduced into the bore%ore during the drilling procedure,
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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 soil 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 |
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 isg,
for instance, known from WO 98/21439 and WO 98/58132 to

25 introduce a jacket tube into the borehole during the
drilling procedure, for instance percussion drilling or
rotary percussion drilling, whereupon, after the completion
of the bore, optionally a part of the drill bit is removed
from the borehole together with the drill rod assembly,

30 while the jacket tube remains in the borehole such that an
anchor will subsequently be formed Within the boréhole by
filling a curing mass into the same. According to the

configuration set out in WO 98/58132, the drill rod




nchor will subsequently be formed within the borehole by filling a curing
ﬁags into the sang. Accgrding to the configuration set out in WO 98/58132,
the drill rod 2 assenbly 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 assenbly remaining in the borehole and being
subsequent filled. 5 Alternatively, it is known, after the production of a

borehole, to _remve the drilling tool together with the drill rod assenbly
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subsequent renova e dr bl e anchoring el ements
are irMroduced into the borehole, which are kept at a redﬁceg dhareter
relative t he borehgle during their introduction intot e borehol e,
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i i rock material can, for instapce, be taken from DE 593
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againio borehole, wherein it is, for instance, referred to EP-A 0
079 875, EP-B 0 047 1727, EP-B 0 207 030, EP-B 0 016 742,
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 of a borehole and subsequent removal

15 of the drilling device, expandable anchoring elements are
introduced into 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

20 of the anchoring device, which are folded during the

~introduction or generally reduced in terms of cross

section, are expanded.

Furthermore, anchor or tension rod configurations or
25 methods for fixing the same in soil or rock material can,
for instance, be taken from DE §93 918, FR 816 086, DE 1
104 905 or DE 1 484 572, said anchor elements being again
introduced substantially after the completion of a borehole
and subsequent removal of the drilling device.
30
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 .




i ntroduced substantially after the conpletion of a borehole and subsequent
renoval of the drilling device. 30 That known prior art, in particular,
invol ves the drawback that the borehole nust be produced in a first method
step, whereupon, after the removal of the drilling tool together 3 wth
the drill rod assenbly, the anchoring.-dgvice is introduced into the
optionally very long borehole in a further nethod step. It is imediately

apparent t t t ar at era ps not only require
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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
15 device, which would block the borehole and, hence, render

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
20 of a drilling device, which enable an expansion into
abutment on the borehole wall over a short partial region
upon completion of the bore, thus acting against an
extraction or removal of the drill rod assembly from the
borehocle. By means of such packers, it is, however,
25 impossible to provide a reliable anchoring effect intended
to stabilize the surrounding soil or rock material,
particularly where a plurality of anchors to be adjacently
arranged are provided, so that additional anchoring wmeans

such as, for instance, the application of a curing material

30 will optionally have to be provided.

Departing from the prior art mentioned in the beginning, -

the present invention aims to provide a method and device




25 inpossible to provide a reliable anchoring effect intended to stabilize
the surrounding soil or rock material, particularly where a plurality of
anchors to be adjacently arranged are provided, so that additional
anchoring nmeans such as, for instance, the application of a curing
material 30 will optionally have to begprovided. Departing fromthe prior
art nmentioned in the beginning, the present invention ainms to provide a

net hod and_device 4 ..of the initially.defined kind, i ch enable the
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a stabilizatiog and.compaction.of L0e, Surrounding S0l O ery of cthe
jacket tube and the inner periphery of the borehole wall,
and that tensioning of the anchor-forming jacket tube is
effected prior to the final solidification of the curable
15 fluid. Due to the fact that, according to the invention,
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
20 completion of the borehole and removal of the drill rod
assembly and, optionally, part of the drill bit, a
stabilization and compaction of the surrounding soil or
rock material are immediately feasible during the
subsequent tensioning or bracing of the anchor-forming
25 jacket tube. It is, thus, ensured that a curable fluid
introduced into the free space between the outer periphery
of the jacket tube and the inner periphery of the borehole
wall is appropriately solidified by the tensioning of the
anchor-forming jacket tube, and that the free space between
30 the outer periphery of the 3jacket 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



rock material are immedi ately feasible during the subsequent tensioning or
braci ng of the anchor-formng 25 jacket tube. It is, thus, ensured that a
curable fluid introduced into the free space between the outer periphery
of the jacket tube and the inner periphery of the borehole wall is
appropriately solidified by the tensign%ng of the anchor-form ng jacket
tube, and that the free space between 30 the outer periphery of the jacket

t.ube and the inner.ﬁgeripﬁer%_of he borehole wall_ is reliably and
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between the outer periphery of the jacket tube and the
inner periphery of the borehole wall via pPassage openings
provided about the periphery of the jacket tube. The
curable f£luid can, thus, be introduced through the interior
15 of the jacket tube, reaching the free space between the
quter periphery of the jacket tube and the inner periphery
of the borehole wall through passage openings provided
about the periphery of the jacket tube, so that the
complete £illing of the free space between the outer
20 periphery of the jacket tube and the inner periphery of the
borehole wall will be safely ensured even in the event of
opticnally large borehole lengths. It is, therefore, not
necessary to introduce a curable material, for instance,
from the outer side of the jacket tube or anchor into the
25 free space provided between the 3jacket tube and the
borehole inner wall and optionally having a large diameter

Or Cross section.

For a particularly reliable introduction of curable

30 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




conplete filling of the free space between the outer 20 periphery of the
jacket tube and the inner periphery of the borehole wall wll be safely
ensured even in the event of optionally large borehole lengths. It is,
therefore, not necessary to introduce a curable material, for instance,
fromthe outer side of the jacket tube gr_anchor into the 25 free space
provi ded between the jacket tube and the borehole inner wall and
thionallyi %¥é8g a | ar ge ss section. For a particularly
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the interiBRfSERIENEPPREREE PbERGI aagkstipphheduct - 6 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. 5 Particularly
if the JilPangiwiilaraycufabtiles f Edildingf wiké & n&ﬁfablegffﬂuagq byt t bRe |
anchor-form . acket tube is not required or reasonable, it is propose
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BEEWEEn th%\acket 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
15 respective regions of the passage openings of the jacket
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

jacket tube in the curing material and in the bond with the

20 surrounding soil and rock material.

Te support the anchoring effect by the anchor-forming
jacket tube during the tensioning of the latter, it is
proposed according to a further preferred embodiment that
25 that the jacket tube is designed to have an outer diameter
increasing or widening towards the borehole interior at
least on its outer periphery. Such a widening or increasing
diameter provides an appropriate wedge effect in the
tensioning to be performed, so as to ensure the reliable
30 compaction and f£illing of the free space between the outer
periphery of the jacket tube and the inner periphery of the
borehole wall with the curable fluid prior to ite final

golidification and, hence, an enhanced anchoring effect,



j acket tube and the borehole inner wall via said passage openings in order
to enabl e the proper anchorage of the jacket tube in the curing naterial
and in the bond with the 20 surrounding soil and rock material. To support
the anchoring effect by the anchor-formng jacket tube during the
tensioning of the latter, it is propesed-according to a further preferred
enbodi nent that 25 that the jacket tube is designed to have an outer

di aneter increasing or wi dening towards the borehole interior at |east on
its outer periphery. Such a widening or increasing dianeter provides an
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and, hence, an enhanced anchoring effect. 7 An Increasin r—enlarging
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enbodi nent, of the invention. In this manner, not only reliable tensioning
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j acket tUQSaffCtié”“%éHSfﬂ g@ﬂ %ﬂgr%lso cumbersome operating steps
involved in the extension of a jacket tube in the event of
large Dborehole lengths will be avoided, since the
individual jacket tube sections or elements are

15 telescopically inserted or insertable into each other and

extractable with the borehole length progressing.

If the forces introduced through the jacket tube during
tensioning while taking into account the curable material
20 fed into the free space between the outer diameter of the
jacket tube and the borehole inner wall are insufficiently
high, it is provided according to a further preferred
embodiment, in order to increase the anchoring effect, that
an additional anchorage is introduced into the interior of

25 the anchor-forming jacket tube.

For the reliable introduction of such an additional
anchorage even in the event of large borehole lengths, it
is, moreover, provided in a preferred manner that the
30  additional anchorage is guided on the inner periphery of

the Jjacket tube, particularly on its end facing the

borehole interior.




15 telescopically inserted or insertable into each other and extractable
with the borehole | ength progressing. If the forces introduced through the
j acket tube during tensioning while taking into account the curable
material 20 fed into the free space between the outer dianeter of the
jacket tube and the borehole inner wall gare insufficiently high, it is
provi ded according to a further preferred enbodi nent, in order to increase

t he anchor ing eff , a tlon anchorage is introdyced into t he
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* 30 addltloﬁgg gﬁEhBF&S@rF?%yﬁWﬁRﬁ%ﬂ?%Wmﬁ@%%th%eﬁﬁéhE19n@1 aphhoragket
tube, partijgulracky 68 hhsnsRdd aci RG %%1190%%%5\8{?& %ﬁr end LLO;ghder to

guarantee the anchoring effect provi anchorgge it is
cont enp? at &4 ﬁ@@ogdndgnﬂe,atOfMheheacheefeubedleﬁbmdwammt that the
addi ti onal anchorage 1is fixed or anchored to the drill bit and/or, in the
region 5 of the guidance, to the jacket tube inner wall. In order to
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introduction of said additional anchorage.

To solve the objects set out in the beginning, a device of
the initially defined kind, wmoreover, is essentially
15 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
the outer periphery of the jacket tube and the inner
periphery of the borehole wall, that a tensioning means for
20 the anchor, 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, and
that anchoring or fixing elements for anchoring the jacket
tube to the surrounding borehole inner wall are provided,
25 particularly in the jacket tube end region facing the drill
bit. As already indicated above, a structurally simple
construction, thus, helps ensure that the anchor-forming
jacket tube, after the completion of a borehole and removal
of the drill rod assembly, and optionally partial removal
30 of the drill bit, is reliably secured particularly on its
end facing the borehole interior, whereupon, after the
introduction of a curable fluid or material into the free

space between the outer diameter of the jacket tube and the



periphery is fornmed with a plurality of passage openings for feeding a
curable material into a free space between the outer periphery of the

j acket tube and the inner periphery of the borehole wall, that a

tensi oning neans for 20 the anchor, in particular an anchor plate and a
screw capable of being screwed onto thg [acket tube, is fixable to the

j acket tube end projecting out of the borehole, and that anchoring or
fixing el ements for anchoring the jacket tube to the surroundi ng borehole
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t ensi oni ng®BYeRkI@Nd of a tensioning device has become feasible. In a
manner known per se, such a tension device may, for instance, be conprised
of a tension plate contacting the anchor-form ng jacket tube 5 outside of
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fluid is feedable through the interior of the jacket tube V|%.a
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
and having supply duct feed openings provided in the region
15 of the passage openings of the jacket tube. In this manner,
not only the reliable feeding of curable material will be
ensured, but also feasible a selected feeding of curable
material will be feasible by using a supply duct which, in
particular, can be removed again after the introduction of

20 the curable material.

In this context, it is proposed according to a further
preferred embodiment that sealing elements for sealing the
annular space formed between the outer periphery of the
25 supply duct and the inner periphery of the 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. It will thereby be safeguarded that the
curable material to be fed into the free space between the
30  outer periphery of the jacket tube and the inner periphery
of the borehole wall can be substantially supplied in the

region of the passage openings of the jacket tube.




supply duct introduced into the interior of the jacket tube and having
supply duct feed openings provided in the region 15 of the passage openi ngs
of the jacket tube. In this manner, not only the reliable feeding of
curable material will be ensured, but also feasible a selected feeding of
curable material will be feasible by usging a supply duct which, in
particular, can be r enoved again after the introduction of 20 the curable

mat eri al . t osed accor 0 further preferred
enbodinenthgh sea ngné?%ﬁ%ﬁ 6}E%ea??ﬁg%ﬂ%ioéiﬁﬁn%ﬁf%%%céapoﬂ%%d

bet ween theuppbﬁte@e&nphpkwvmﬁlhbe525d§ﬁﬁﬁkﬁrdugf and thSchOReEoPRIAPhEry
of the jacket tube are rovided on the outer periphery of the supply duct

for the cOREBFE fiuhsr, FhathelRG%§aRey. ofint Hea¥lekehbpeni hgwakds titiae

curable fly guar ded. t h curable mat e |aI to
be fed |ntob?ﬁ2&i$2%h§%gggégg mﬁ§%§§%ﬁ gg ou? g%%?%% e}§ of Q?@P Heke B

tube arkd taechndAengptel phbuythef phefenreaoéﬁb@ﬂimeﬁanthﬁtsum§tfm&k@i|y

supplied i e . region_of the passa penln s of the_jacket tube. 10 As
al ready i ngF%gt e abOTEL1PRE aREhdTY ]g’ﬁf el Séﬁoﬁéca%bjﬁpoﬁl%%l’-’

provi di ng @adkeﬂet&ubéﬁ éﬂ@ﬁé&&%hohaﬁgﬁgln@heiﬁﬂKﬁﬂfﬁUbﬁerﬁ ﬁErh@SrQQ§es in
particul ar, towards the borehole inner wall, wherein In this context it is

proposed Sda%%%F%¥ﬁgd@éraaﬁ&ﬁghéﬁqmwﬁhﬁrE@Cbﬁboduhenﬁmduﬁrndnqumk@t
tube is co i el pi erté bl e et ,tube
ERET B6¢oRb1 BULNRLLY ool eheaPlcahly Thser table o @wfﬁ% he

el ements having their outer peri herle dlane et

j acketl® ubeetadcapiaattyl |:Jnsetﬂta1dt]m eli]ﬂl:e igdc | atheﬁuehllﬁchgt t ey
el ements which are 10 tel esco |ca{Iy insertable into each other will not

only enhance " or increas e " anchoring effect 1n cooperation

with the curable fluid, but also render cumbersome

. operating steps involved requiréd for the extension of a

jacket tube in the event of large borehole lengths

15  superfluous on account of the mutually telescopically

insertable jacket tube elements.

To ensure the proper positioning of the adjoining or
mutually insertable, telescopic jacket tube elements, it ig
20 proposed according to a further preferred embodiment that
the telescopic jacket tube elements are each formed in
their end regions with cooperating stops or stop surfaces.
Such stops or stop surfaces in addition enable the
adjustment of a defined length of the anchor-forming jacket
25 tube during tensioning by partially extracting the anchor-
forming jacket tube and, hence, the obtainment of the

desired anchoring or tensioning effect.

In order to prevent the direct dimpact of mutually

30 cooperating stops or stop surfaces, which, for the
transmission of appropriate forces, at least partially have
 boundary surfaces extending substantially normally to the

axis of the borehole, it is provided according to a further



enhance or increase the anchoring effect in cooperation wth the curable
fluid, but also render cunbersone operating steps involved required for
the extension of a jacket tube in the event of |arge borehole | engths 15
superfluous on account of the nmutually telescopically insertable jacket
tube el ements. To ensure the proper posiytioning of the adjoining or
mutual ly insertable, telescopic jacket tube elenents, it is 20 proposed

according to € further preferred enbodi nent that the tel escopic jacket tube
el enents are each orerlPézg’erent%eFPaEndvﬁ‘%?b‘%@%q habBEpPeREt | S AT or

stop surf a@@@los?ﬁ%@&@@saﬁdjléé ORi EHr{RCeS:1 0 Seldifd %ﬁgﬁp;@ﬂ%@u%eredur i ng

adj ustment of a ined | ength of the anchor-formng jac
t ensi oni ngPHYVEAEEi 411 ytERt reediony cofe Bhehemds oofi Mipg agkeketubsiand,

hence, the ' nt t eshr anchoring or_tensioning effect. In
order to p?g%%%tl@%rﬁe i rhectgfgidﬁ’%a%ba%f%dnu?]agh tSOqUt?%n&&&Sat F%BS& o‘%ée or
stop sUrf acestimidedh, ihorehbe offr, afem Isisvarefe apriepiici=a frdkes & | east

partially have ]e_‘l')"gundar surfaces extendi ng substantially normally to the
axis of tHEYHGFERSI EOCPETRELBRoFIEARD SAEEGCENFUh E£hal t Hestantaneqiref err ed

enbodi nent of hatpyedoe: RhapedeabutMent (gur fl.%%ﬁ%n %@'t?gnf%@ﬁ;&e%pgf ;’V‘hgh

the axis of the jacket tube are provided in the reg

j acket tubdurideenrsll Soehavetigedshaped abut nent surfaces cause the 5
continuous increase of, for instance, frictional forces of nutually
cooperating stop surfaces such that instantaneous or inpact-like stresses

in thaoegiFon tiie thel 540DS @hidS4@Pquate f asesrahéht Der appidethn 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
comprised of at least one hook or the like, in particular

15 foldout hook, which projects from the outer periphery of
the Jjacket tube. Such hooks will penetrate into the
surrounding rock or soil material and, hence, provide
securement upon tengioning of the jacket tube. By arranging

the pivot axes of the hooks, in particular, on the hook

20 ends facing the Dborehole interior, the substantially
automatic emergence of the hooks will be caused by the
retraction of the jacket tube during tensioning, so that no
additional and optionally expensive mechanisms for bringing

out or extracting the fixing or anchoring elements will be

25 required.

To support the anchoring effect, it is provided according
to a further preferred embodiment that an additional

anchoring element is introducible into the interior of the

30 Jjacket tube.

For the reliable and proper introduction of such an

additional anchoring element, it is provided according to a




10 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 conprised of at |east one hook or the like, in
particular 15 fol dout hook, which projegis_fromthe outer periphery of the
j acket tube. Such hooks will penetrate into the surrounding rock or soi

mat eri al aEd enc%élﬁégyide securenment upon . tensioning of the jacket

tube. By afr&hgPhg STIREIISRE ER8E ofhe hadhdskenailn Fnrhaincar eleReRhe hook
20 ends faebhgrtibesbar lR 1d3 erd or h t i t i
ener gence of.?he hqokséﬁﬁ]l be ggﬁgé%n%yﬁ?ﬁggfrgﬁ%a@%%%ﬁogg ?ﬂggfggﬁét t ube
during ten¥PéRENGUISE tifatariangailli timnphrahdubat i shafliygkxpensanged,

nechanisnsaﬁghagkhggkﬂggrogglgrP%xkhgctg%g?ﬁggu%ixing or anchoring el enents

will be 25 required. support 't he "anc Ffect, it is provided

accordisng to a further preferred enbodi nent that an additional anchoring
element is_introduciple into the interior of the 30 jacket tube. For the
reliable and FAt PERACATEH Yor 1Rk UG  addensdeaingndirrssgortenment ,

:’i; Clhz pr ovided @sesdi BEcHRAAnY2 cd UEh@eFi&FQ}P%ich”E# hﬁ'he t%ﬁdi‘gfﬂ%ﬁ&?”a'
gelerrent conpri ses agwde on I1ts en acli ng the borenole
interior, awWAhenagei deoPs aftanged pievidedi adanrdigi ngl yaar fangrdy
ol ong the. poascotell eholhepLAEkelibiberys L1 QUARLLD Sehaately s oduce
addi tilgnal 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
substantially smooth surface, can be further enhanced by
15 using a solid rod having, for instance, a thread-like
external profile, in which case it is preferred to
additionally fill the hollow space of the jacket tube or
anchor as already indicated above, so that the anchoring
effect will be supported and increased by the combined

20 action with the profiled ocuter surface.

In the context of increasing the anchoring effect by using
an additional anchorage, it is provided according to a
further preferred embodiment that the additional anchorage
25 is fixable or anchorable to the drill bit and/or, in the
region of the guide, to the jacket tube inner wall, so as
to enable the safe and reliable fixation of the additional
anchorage in the anchor-forming jacket tube even with
optionally large borehole lengths.
30
In particular, with a configuration of the anchor-forming
jacket tube having a diameter widening towards the borehole

interior by the stepwisely adjoining, telescopic jacket



anchorage too, it is provided according to a further preferred enbodi nent
that the additional anchorage is 10 conprised of a solid rod provided, in
particular, with an external profile. The inprovenent or enhancenent of
the anchoring performance to be attained by the additional anchorage,
departing froma solid rod having a _sg%s[antially snoot h surface, can be
further enhanced by 15 using a solid rdd having, for instance, a

thread-1ike external profile, in which case it is preferred to

addi ti onal Y% i FLETRBC R0l PR SRicerlheby apkevidibe ¢he aaddioricenalal r eady
i ndi cat ed aboNSra$0, thal LB ARLHRTI NG, ff f Lk bef%%)ort and

i ncreased by thea%é(;'nbi ned 2% act%[)% %ﬁgﬁ{tﬁgEB%%‘#?ef ou Cg:r gg??‘ac%eg I n

t he cont exebidinedr edgimgishkeanchdré ngleifeadts byaushgg swss el 14 10nal
anchoragezSéé i.s provided accarding further preferred enbodiment that

d to ;
the additiohal AncHBr e 25 W 18 xalite %’lhean(?‘,ﬁﬁlaab o t RRFHRY I 11Hiq

and/ or 5 | médwunt eghen dfrddie grides Lo dlRucaekeinddibenknigevalls S0 as
to enable the safe and reliable fixation of the additional anchorage in
t he anchorR¢'o¥efhg Hhgckettetbedvestar t L opheoniadket atgdehorntiol the

| engths. 30 lonpaLticular, ¥ th a configuration of the anchor-formng
j acket tubéohaving éﬁﬁéaﬁg%er'mﬁdening towards the borehole interior by

the stepwi sely adjoining, telescopic jacket - 13 tube elenents, and
optional ly_by, providing.the additjonal . anchorage, an accordingly high
anchori ng E?f%ﬁ? :ﬁnoﬂllo 9% bt AT e WP acKket L t BBe cEPdmdmes HavimRye

subst ant | ahiéyaiBNORYh GHEf aces whidupialy t heuseiBnddd®, dAKIRG i U0y
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
using the device according to the invention, Fig. 1la

15 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. 1c
showing the step of a completed bore, Fig. 1d showing the
step of the tensioning an anchor-forming jacket tube after

20 the introduction of a curable waterial, and Fig. le showing
the step of introducing an additional anchorage;

Fig. 2 is a perspective, schematic illustration of a device
according to the invention for carrying out the method of
the invention;

25 Fig. 3 is a partial section on an enlarged scale, of the
region III which, for instance in Fig. 1c, is indicated
between adjoining telescopic jacket tube elements;

Fig. 4 1is a schematic partial section through a device
according to the invention during the introduction of a

30 curable material into the free space or annular space

between the outer periphery of the -jacket tube and the

inner periphery of the borehole wall;




5 account the curable fluid introduced into the free space between the

outer dianeter of the jacket tube and the borehole inner wall. In the
following, the invention will be explained in nore 10 detail by way of
exenpl ary enbodi nrents schematically illustrated in the acconpanying

drawi ng. Therein: Fig. 1 depicts schemajc_side views of different steps in
the realization of the nethod according to the invention wusing the device

accordi ng 9 thg inventioE Fig. l,La 15 showing a first step of the drilling
procedure acgordi ng™ 8" LHEYPhvERLPEnSIFLdaT BoshBAF ngEaRivnt r ne@Rime step

of the drikbipgspracedereiaecCokdirBagho hhegkpyentign OEEQn I coshpuing the
step of a conpleted bore, Fig. Id showing the step o? t he ?en5|on|ng an
anchor - f or ARNGRFABRet FHDEIGS t §RE20 ¥tHerddueiduct i of ofara caddbteonateri al

and Fig. Ignshowipng S f Jdnt.roducing, an additional anchorage, Fig.
2 is a perspectiva. sc ena%ﬁg %qqigﬁéﬁi%% %Pea é%%ﬁaﬂﬁ%%ﬁﬁﬁiﬁﬁgg%tthe
i nvent ion fobecarmngli ng out the method of the invention; 25 Fig. 3is a

parti al seﬁtion on an enlarged scale, of the region |11 which, for
i nstance i A*Birg. $c, i¥indfcat 88l2E8edeers @i Bi ni H§PEELEscopFepakket tube

el ements; ElgusérheisnschemaikenpachkibneeChien 18T 0UGNE dRYI Ghpapcor ding

to the invention during the introduction of a curable nmaterial Tnto the
free spacefBrmaRfiuliacksyacaliset weenpehbioular, peni her yerof Iheinqackied tube

and the g i phe o] h grehol e 1l;.14 Fig. 5,.1in an
iIIustratigﬂgérﬁg%ag?t%X?hagkgﬁogﬁg. i?'aggiﬁllﬂﬁﬁfﬁang Ehet FbATENPBuUgh a
devi cd Caccopuphgtedyt Betracted or widened fixing elements and Fig. 6b

illustrating an intermediate position of the fixing

elements.

Fig. 1 depicts different steps in the production of a
15 Dborehole using a device, which is generally 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.

20 In the illustration according to Fig. 1, a schematically
indicated drill bit 4 is each provided, which is set into a
percussive and/or rotary percussive movement by a drive not
illustrated in detail via a drill rod assembly, which is
denoted by 5 in Figs. 1la to 1le, in order to form the

25 borehole 2, excavation elements 6 being indicated on the

drill bit 4.

A jacket tube, which is generally denoted by 7, follows
upon the end of the drill bit 4 facing away from the
30 interior of the borehole, wherein it is apparent that the
jacket tube 7 is comprised of a plurality of jacket tube
elements telescopically arranged one within the other and

denoted in the Figures by 8, 9 and 10, respectively.



invention during the introduction of an additional anchorage into the
interior of the anchor-formng jacket 5 tube; and Fig. 6, on an enl arged
scal e, depicts schematic illustrations of fixing elenments used to secure
the anchor- form ng jacket tube, in particular, on the end facing the
interior of the borehole, Fig. Ga illusigating the state of 10 conpletely
extracted or widened fixing elenents and Fig. 6b illustrating an
i.ntermedi ate position of the fixing elements. Fig. 1 depicts different
steps in the production of a 15 borehole using a device, which is

general |y Henat €dnbyibn dﬂﬂtﬂdﬁﬂéﬁqﬂﬂ'éﬁ%a'ﬁbf@%él@uéafopﬁ%c §8&89
drilling or rotary percussion dril of a hole 2 in soi F ook

material s@fenEital #¥ i HeF cateIBY 33 20hen  timelivildystlr at]aoheacc’oulﬂeng to

Fig. 1, a sg¢hmanticaldy c4ndigate il i1 4 ch _provided, ichis
set into a Eercu55|ve and/or%rotg% pe#%ﬁ%éfvecﬁﬁﬁgﬁéﬁﬁ b ]%Tﬁrlgg ahot

i1l ustriat edlinsteabetl vin athki |Figquceassertl yutehilgh i 8e16eB6p€Eabyy5 in
Figs. la to. %8 taglorder 0 F gn1tge 25 borehol e 2, excavation elenents 6
bei ng i ndi Cated oR thé> Pl FUBFt SASMENFSCRBE PELBIOVAFER- i s general |y
denoted by 7, folloms upon the end of the drill bit 4 facing away fromthe
30 interior of the borehole, wherein it is apparent that the jacket tube 7
i s conprisBALeE Figl-urkdi iy lostirackst ansbeindiemeass thel dsmpipirciald yof

nged o oter, not.ed he F res.b nd 10,
?;;gegtivngem§EBBGCEg u%?tlo%QBEﬂgﬁ‘ zgng %93.%%$%ﬂ3F3¥§rT%gb%te

producdéd step in the production of the borehole 2, the individual
jacket tube elements 8, 9, 10 in the illustration according

to Fig. 1lc are in their respectively extracted or
telescoped states such that Fig. 1lc indicates the completed

bore or completed borehole 2. Upon completion of the

15 borehole 2, the drill rod assembly 5 in a manner known per

se 1s 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 11.

20 Subsequently, a curable fluid like, for instance, injection
mortar is fed into the free space between the borehole or
borehole inner wall 2 and the outer diameter of the
respective jacket tube elements 8, 9 and 10, as will be
explained in more detail below with reference to FPig. 4,

25 wherein, prior to the final solidification of the fluid
introduced into the free space 12, tensioning of the
anchor-forming jacket tube 7, which is comprised of jacket
tube elements 8, 9 and 10 in the illustrated embodiment, by
the aid of a tensioning means schematically indicated by 13

30 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

and/or on the Fjacket tube section 8 via schematically




as well as the length of the individual jacket tube elenents 8 to 10, any
nunber differing fromthat 5 illustrated in the Figures, of nutually
telescopically insertable jacket tube el enents can be provided. Wile Fig.
la illustrates and indicates the beginning of the production of a borehole
2 and Fig. I|b an internediate 10 step ié the production of the borehole 2,
the individual jacket tube elenents 8, 9, 10 in the illustration according

8
to Fig. lcy i hed.r, . ' t t : I d st h
that Big. P EoTRAren co T CoRpPEREl Thor antrcholfbl i O HORSHARESD. Tupor

conpl eti onmofet Hetd5lbbyehalec?, Fike drill rod assenbly 5 in a manner known
per se is separated formthe drill bit 4 and renoved fromthe |acket tube
7 fornmed by the telescopic elenents 8, 9 and 10 in the sense of arrow 11.

20 Subsequgiit Idacia-iGly abhe fladdd | K8pef OF 1S ce, . hnjectijon rtar is
fed into the free s;q)‘g:e bet v?/een t he boeraehol eyoﬁtﬁgbgarjé oFg ierl{lr?erf% 11582 and
the outer 8/-8WEREE oF RReweldspecteweipadkgt thebenehemefibsmBng9jacked0, as

will be e i ned | e.detall, below.with reference to Fig._ 4, 25

wher ei n, pr%}[‘:lj(:))ré '?d tdhl[e1 @%aﬁg@%frilg}lf’l?c SIS SPhe F9KA T LIk r BUEREAET nt o
the free space 12dteosi atiengpedpdherianehen- @ img hackel Huhe,s,pahich
is conprised of jacket tube elements 8 9 and 10 in the illustrated

embodi ment SREY Cthe at%F of StePsdsi6ni ngeHeans schrrad cablepviesti catled by 13

14 [oeifobrad tothiicknd. the T EeRer rube 7 =" SAar: bHE pETECHF ou'i n
t he rédi onasf enfargeimentbiaf Lhandioer odithetpacket thbejsaadid orulse Vi a
schemati cakly thd® 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
15 individual Jjacket tube elements 8, 9 and 10, and the

borehole inner wall 2 will be obtained.

Tf the anchorage provided by the anchor-forming jacket tube
7 is not sufficient, it is, moreover, indicated in Fig. le
20 that an additional anchorage comprised of a, particularly
profiled, solid rod 16 is introduced into the interior of
the jacket tube 7, wherein, in this respect, it is referred

to the subsequent description of Fig. 5.

25 From the illustration according to Fig. 2, the jacket tube
7 is even more clearly apparent, being comprised of a
plurality of mutually telescopically 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

30 drill rod assembly denoted by 5, which is used to activate

the drill bit 4, is again visible.



indicated fixing elenments 15, which will be explained in nore detail by
way of Fig. 6. By securing the jacket tube 7 by the aid of the fixing 5

el enents 15 as well as tensioning the anchor-form ng jacket tube 7, or the
i ndi vi dual telescopic jacket tube elenents 8, 9 and 10, the proper
fixation of the anchor 7 can be ensured. The step-like regions forned
between the individual jacket tube elenents 8, 9 and 10 in the sense of 10

an enl argenent. of the_ outer .diameter of the jacket tube 7 _ in the direction
t owar ds tg thi %P%rFBE%@%&@&F&H&?&O%P&W d1R9, & 1% Conpieti®tdf t he

curabl e flued sdan roswcedjidita e herer SRAR 121 emontbhat,,a §@é€i&$165i on
bet ween the outer peripheré of the jacket tube 7, or the 15 1 ndividual
n

jacket tubBhéfanehesdgnobedndy 18, anddot ke Fbor ehol @a¢mnesmpal se 2swdps  be
obt ai ned. t n pr-ovi th nchor-formng jacket tub 71is
not suffic%gnf#§¥? ?g?kﬁgggoégy,gﬁ%d?%%tegegﬁgﬁ?éve g 2%1t%§Fl§h end _
addi ti dnal regthos ageéocomprosiik of aa, deefitdell| asy ppekitedn sald d fd 16 is
i ntroduced,into.the inteti%_ of, the jacket tube 7, wherein, in this
respect, i %nﬁév? ¥} r e if ﬁéngu&%fcﬁ&ﬁﬂpjd“est??]ﬁ%? offUbe MEeFti®ns st From

the illustgagi on aecoediche tadid 172, ahBe1bagket- tau%rgiah]s FYSLARL £
clearly apgarent, bei ng conprised of a plurality of nutually ™
t el escopi calE¥¥i AEEEREBPES| grkendt ghbsteindrivlily dordadiy I e hathe

zchor o e SRD0,008 SEIRLRP Dydayl (UF | lasistien, SeR g Lo
the drid | broddceds abath Uissisehematitallyn ddinted asgerb | | dasi € abhon
according &gdgggéhgpeétskgptgr ramp surfaces 20, which enclose acute
angleg with the jacket tube axis 19, are indicated to avoid
the abrupt or direct collision of the stops 17 and 18 and,
hence, excessive stresses in these zones. The wedge-shaped
15 Tramp or stop surfaces 20 provide an appropriate damping or
braking effect and, in addition, secure the adjoining

telegcopic jacket tube elements 8 and 9 against extraction.

From the schematic illustration according to Fig. 4, it is
20 apparent that, upon completion of the bore and removal of
the drill rod assembly 5, a supply duct 21 is introduced
into the interior of the jacket tube 7 for the introduction
of the curable fluid into the free space 12 between the
borehole inner wall 2 and the outer periphery of the
25 individual jacket tube elements 8, 9 and 10, said supply
duct 21 including feed openings 22 each on the respective
outer peripheries of the jacket tube elements 8, 9 and 10
in the region of the vespective passage openings 23.
Furthermore, sealing elements 24 and 25 are indicated
30 comsecutively 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

individual jacket tube elements 8, 9 and 10.




be seen how adj oi ning jacket tube elenments or sections, which are denoted
by 8 and 9 in Fig. 3, each conprise stops or stop surfaces 17 and 18,
respectively, in their end 5 regions to provide a defined end position of
the individual, neighboring telescopic jacket tube sections 8 and 9.
VWiile the stops 17 and 18 over a partd alg region of their extensions extend
substantially normally to the axis of the jacket tube 7, or axis of the
borehole to be 10 produced, which is schematically denoted by 19,

addi ti onal wedge-shaped stop or ranp surfaces 20, which encl ose acute

angl es w thttiey] bekehvtishgeaxithat9 thay esuppdivcahed o avil dhcddeaabrdipt or
di rect CO||lSIOn of the stops 17 and 18 and, hence, excessive stresses in

these zone&tHhk ﬁe&6§5§ﬁ§péﬁgﬂ}q§%n?%n°§tE%es&ﬁﬂﬁééstﬂbepﬁowQﬁaQhﬁ

appropri at endanpaig] OfacReaking,ef fect 1 3R ! e
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From t he seheratieyileistfaefionopendngsng2to ém@ ﬁespéctﬁvéo:apmhi

t hat b drill rod i 5,
2 cuppl y QRECTBET o 2P Fidiced L nEB ERe Tt BPRBHSof Benet YEAeRHE (bR 7 | or

the i ntrodsttibbanebus heituiay! ef f tué dFiéd Ospdies 1 LerSPREE, I betyesn the
borehole inner wall 2 and the outerﬁ&@rlphery of the 25 individual jacket

tube el engtEBICTY affl &b gacEsuf xhe hduadialg fiesteopeanihgs 22
each on the &espechs Vent PULCTRGLAPDETLRS plofdie Lagkef tube eiements 8, 9

and 10 in the region of e respective passage openings 23. Furthernore,
seallﬁQ el ements 24 and 25 are indicated 30 consecutively to the feed
openi ngs defi ne %g .annﬁ%ar ace for feeding the curable

nat eri al ggﬁt?ﬁ%agha% Aye "opefifng 85?888 r aBRAS Y pEPi PHERYHEE of the

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
15 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 oxder to reach a position
substantially in alignment with further passage openings 23
20 and thereby enable the free space 12 to be progressively
filled, whereupon, prior to the final solidification of the
curable fluid introduced into the free space 12, another
tensioning of the anchor formed by the jacket tube 7 will
be effected.
25
Fig. 5 schematically indicates the introduction of an
additional anchorage 16 into the interior of the jacket
tube 7, or individual jacket tube sections 8, 9 and 10,
particularly after having filled the free space 12 between
30 the outer peripheries of the individual jacket tube

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



i ndi vi dual jacket tube elenments 8 9 and 10. 18 It may be envi saged that
the supply duct 21, in accordance wth the passage openi ngs 23 of the

j acket tube 7, or the individual jacket tube sections 8, 9 and 10,
conprises a 5 plurality of feed openings 22 and respective sealing

el ements 24 and 25 in order to enable the substantially simltaneous

filling of the free space 12 between the outer periphery of the jacket
tube 7 andiﬁre borehol e inner wall 2 over the entire |ength of the jacket
tube 7. 10TAl t& PREETRE FRofs, oFERrcifdtian @ B’ sEBRe 260 fruVidethe eed

openi ngs 22ntadiak! Yoabaue t Berparhaher y,af écﬁl?i ey a%%r%éeeafé‘ on the
| evel of the respective passage openings 23 of the jacket tu 7, of
i ndi vi dual "jaeRetistubgons igistmmsies 8foomadd by0,a spehfthatl tdvd isuppbg, duct

21, after : ect.ive fihLi f rtial regions.of the free space 12,
will be puf%@gr%ﬁggogi%ﬁé?i ﬁ?gb?%FgofE?héxiaﬁﬁﬁg ?ugﬁmﬁ ShQSE%HBb%f riate
| engt h 5 n ocederalo imacddaciposnt ich tSbskantiibal Fyai mal i goren Whdhe

further passage O?eningaﬁZS 20 and thereby enable the free space 12 to be
pr ogr essi v%?‘g LE Y PeBRCRREREGpOHE IHG dhea e aime afol ki fsekid orodf t he

curable flusd it rodugedyinba thed reerspacel2.. another t%sai?% | ng.of the
anchor forned by the ?acﬁet tube 7 wll be%g'fé%?gd%gz SFfB. 4
schenat i cafPyPiAdi dulttés the idnidddubtitort obrarflagddoti dralk asténsage, 16

into the i £§5£or f % e j.acket., tube.7 r .individual jacket tube sections
8, 9 and 18, paﬁﬁ%nj%ﬁ?@ﬁkﬁ?%%l%a%Pﬂébﬁgﬁge& @?f?%etgﬁaé@gﬁPQMﬁﬁeen
10 the guide 27, act against the extraction of the additional
anchoring rod 16 1in the sense of arrow 29 during
tensioning, so that the anchoring effect will be enhanced

by said additional anchorage 16.

15 1In order to further increase the anchoring performance, in
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 upen introduction of the same.

20
Fig. 6 schematically illustrates fixing elements 15 used to
secure the jacket tube 7 particularly on its end facing the
interior of the borehole, wherein it is apparent that the
fixing elements 15 are comprised of hook-shaped elements

25 each capable of being pivoted about an axis denoted by 31,
which are moved into engagement with the borehole inner
wall schematically indicated by 2 during the tensioning of,
or action on, the jacket tube 7 in the sense of arrow 11 in
Fig. 1lc, whereby, departing from the intermediate state

30 represented in Fig. 6b, the state shown in Fig. 6a 1is
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




30 the outer peripheries of the individual jacket tube elenents 8 9 and
10 and the borehole inner wall 2. 19 It is apparent that, especially on
the end 26 facing the interior of the borehole, the additional anchorage
16, which is, for instance, formed by a profiled solid rod, conprises

gui de el enents 27 to enable the substanggally 5 central introduction of the
solid rod 16. For a nore extensive anchorage during the tensioning of the
solid rod it.is provided t either the end 26 is engaged or coupled
with the d‘r“i%gf“eﬁi R e oﬁorﬁfrﬂi’d%}k”éﬁ ehBfit 5}‘1 whitdly #re SRPpRnBDFEER|y

i ndi cated ahe28aks thenbeghenodf the hﬁ@h@%i—ggr%z:ngaﬁg_cﬁg@i B8bet Hesyuch
extraction of the additional anchoring rod 16 in"the sense of arrow 29
during teRBRONPRgEXSEGACKIC™ KE dich@rahwefT ettomi the Beormhanestl by said
addi ti onal : g - u . _l.ngrease the anchoripg
perfornancggagggi%agﬁ%gugégu#ﬂ %%%%%?%%?%nkkﬁgéoglp?oﬁﬁléa“%uﬁ%ﬁs%u? ace of
t he addi ti emabwandfioriaiglrodl 16enevédchhecannurar cymgiddionm spacecRE the
jacket tube 7 can.be filled wi.th a curable _fluid upon introduction of the
same. 20 FF&FrguggﬁgﬁaFP&ilF?diFPthW3F8§1FﬂxWhé1eP§n§ﬁP§1@§du¥éE tlae
secure theahasket 7t ubes 7tpar duedlakl yfﬁﬂc“%r@@@ntfz aghng hee, 4 ot gﬁéeé of
the borehole, wherein it is apparent that the fixing elenents 15 are
conpri sed &F-hook-shaped el ements 25 each capabl e of being pivoted about an
axis denoted by 31, which are noved into engagenent with the borehole
inner wall schematically indicated by 2 during the tensioning of, or
action on, the jacket tube 7 in the sense of arrow 11 in



Fig. lc, whereby, departing fromthe internediate state 30 represented in
Fig. 6b, the state shown in Fig. 6a is reached to provide reliable
anchoring. The fixing elenents 15, which may be provided on an insertion
el enent 30 about the periphery in an accordingly uniformy distributed 20

manner inmediately following the drill it 4, thus ensure the safe
anchoring of the anchor-form ng jacket ‘tube 7 such that no extraction of
the anchor 7 fromthe bore 2 will be feasible during its subsequent

tensioning in the sense of 5 arrow1l anél @ densification or conpaction of
the 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 forldrilhengedi Aopadtritbiiag, pencpast doullat| péhgus Lo OdAL Y1in

i or rock 5 material and for ?orning

per cussi on drilkln , _a hoI%w%é£ i n, _soil

an anchoriffy R ?5%9‘?&‘@,5 - el BoEe) (P8 £8r fisd 1pyox neeck

i ntroduct i gAcefigaldahbl £8Lt ot t retl and a
j acket tube t(7)1 is intfoduggdﬂ%% OE?h§H%§§£%%$ei%2§égﬁr?ﬁgggﬁﬁﬂ%%?%?ing

procedur e, awherehalehé2dr if| fpouedsbenbhy {Brrpdusepan atfda 1dritbriithe

drill bit d f hole. (2 letion of th
porehole (5 PRAPEEROFFo PR ars%! RaSrinkdl (plDEnery ket Bt o't e

borehol e wal} ipathteollacky intbhehendoreBbds fari agrihe biesehsl Bling
interior, that curable fluid is fed.into a free space 15 (12) between the

out er periBﬁ%??gﬁFethghFﬁeRBttPﬁbgﬁﬁ%}tﬁﬂg RSP oer i Phety BEP2EREBGr ehol e
wal | (2), apgmtR&k drill bit (4) and removed from the borehole (2)

upon completion of the borehole (2), characterized in that
the Jjacket tube (7) 1is secured to the borehole wall
particularly in the end region facing the borehole
interior, that a curable fluid is fed into a free space

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 jacket 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
curable fluid is introduced into the free sgpace (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 claim 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).




tensi oning of the anchor-form ng jacket tube (7) is effected prior to the
final solidification of the curable fluid. 20 2. A nethod according to
claim1l, characterized in that a curable fluid is introduced into the free
space (12) between the outer periphery of the jacket tube (7) and the
i'nner periphery of the borehole wall (2),via passage 25 openings (23)

provi ded about the periphery of the jacket tube (7). 3. A nethod according
toclaim1l 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 inaterd onedhotihedcackeing ubs Qﬁbi%ﬂd3haEEB&a%%EQHXeQUQ%lf?ﬁg
openi ngs (22) _provided in the region of the passage openings (23 o? t he

j acket tub&SpFrngoelementspi(Rdd atTor §Pig 39nking ntBe charnseter sgedei n

t hat seal irpgmeke 24, J i he: annul ar_space for

bet ween t he outggr g%z&%g%e?y%?)%%% sﬁ%%ﬂ%t}{:to% gtln?e 553%%93{ hgu‘ﬁnéﬁfi

peri phery ofidt hbej doker pebépheryand phevijdedtetoRubbe (oYt akeppibphesy of
t he supply ducg éle.for the, curable fluid, in_the vicinity of the feed
openi ngs (29) “H%r OPhETc REGIREFTVI 8T 167, SAPREVhdH S céPdi nda% Bh§ one

of claims dukande mharAct el zed ividhal ) ot aaketeddibe (ds s, designed to
have an outer diameter increasing or w déning towards th orehol e
interior at®reiBe sHrpbdeodileddperiphery. 15 G A nethod according to claim
5, characterized in that the jacket tube (7) is conprised of nutually
tel escopically

16 5. A method according to any one of claims 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) is comprised of mutually telescopically
ingertable jacket tube elements (8, 9, 10) forming step-

-1ike regions (17) on the outer periphery.

20 7. A method according to any one of claims 1 to 6,
characterized in that an additiomal anchorage (16} 1is

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 on 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.



insertable jacket tube elenments (8, 9, 10) form ng step- like regions (17)
on the outer periphery. 20 7. A nethod according to any one of clains 1 to
6, characterized in that an additional anchorage (16) is introduced into
the interior of the anchor-formng jacket tube (7). 25 8. A nethod
according to claim?7, characterized in 4-hat the additional anchorage (16)
is guided on the inner periphery of the jacket tube (7), particularly on
its end facing the borehole interior. 30 9. A nethod according to claim?7
6r 8, characterized in that the additional anchorage (16) is fixed or

anchored teo.themdthbk Qb&oéélngngéoﬁlahﬂ thegrggi gn BﬁaEQStS#iQQEC to

t he j acket tube i nner wal met hod accofding to claim or
9, charactEPﬁEeGhﬁnlnﬁﬁéﬂﬁﬂu@ﬁrﬁhﬂlmaCbetthebpadWétﬂﬁﬂﬁﬁlﬂ@dlwnuhlied

ggéﬂofage %?g%ﬁ1%|%tﬂl b?gggpe é%%lqglﬁgkﬁgﬁp%5$?$€u%%$] e?@€§g+?ﬁﬁl

drillirmg oancbbaagepérsussion drilling, a hole (2) in soil or rock
material and for form ng an anchoring, wherein a 10 borehole (2) is forned
by the introduction of a drill bit (4) and a jacket tube (7) is introduced

into the beiehohe gk QAUrimg the-drifld ng Pﬁoc§gyﬁfcufgfreggr §%£§% rod

assenbly (5) is separated fromthe dril1 bit (4) and renov rom
bor ehol e (2¥ilpdRIcemplretivay @EHQM?Sm@ﬂMﬁnﬂﬂﬂunq:Da Iobiee at2lerizesoih that

(e, ancnore£oL00 ieCkely (W88, SOk o8, KB ehP ISk LT TR MAY 2
10 Dborehole (2) is formed 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
asgembly (5) 1s separated 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 (13, 14) for the anchor
(7), in particular an anchor plate and a screw capable of
being screwed onto the jacket tube, 1is 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 jacket tube end region

facing the drill bit.

12, A device according to claim 11, characterized in that
30 the curable fluid 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




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 (13, 14) for the anchor (7), in particular an anchor plate and a
screw capabl e of being screwed onto the jacket tube, is fixable to the
jjacket tube end projecting out of the bgrehole (2), and that anchoring or
fixing elenments (15) for anchoring the 25 jacket tube (7) to the.
surrounding bor ehol e %Eper wal | %é) .are Erovided, particularly in the
j'acket tubBPEHYFRgi b1/ f aRFAGLERE diTl | EBRt . Te210m de%i cBhacCRRESIEE t O

claim1l, epenasgerizeyd 6n thatjadRetheysyrable fluid 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
openi ngs (22) B' el dpddindenl o0 gf bie nassage onenings L23,of the

j acket tube. evi ce according to clrai n
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peri phery pof the s |y duct (21). and the _inner periphery of the jacket
t ube (7) ag‘?}tﬂ?%mgﬁ% %Ht?ﬁepéﬁb%%?rbe?#pﬁlé%yswp hedegppl§LHurrd (Phg for

the curabl gnnétUpdripRethect ¢hai b fett Refeed)ongni ngs, f 10
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ut er

i nsertabl egj et .tu el nts (8, .9, .,10)- 15 having their
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t he barehoterahierfbuidl5. A device according to claim 14, characterized in
t hat

14. A device according to claim 11, 12 or 13, characterized

in that the jacket tube (7) is comprised of wutually

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

surfaces (17, 18).

16. 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 in 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 periphery of
the jacket tube (7).



the tel escopic jacket tube elenents (8, 9, 10) are each 20 forned in their
end regions with cooperating stops or stop surfaces (17, 18). 16. A device
according to claim 14 or 15, characterized in that wedge-shaped abut nent
surfaces (20) enclosing acute 25 angles with the axis of the jacket tube
are provided in the region of the ends ©f the jacket tube elenents (8, 9,
10). 17. A device according to any one of clains 11 to 16, characterized
in that the fixing elenments %%%% arg 30 conprised_of at |east one hook or
the like, in-partreurar $%of hobR, T clYB5r oPBctSd2EFEm the tout &7+
periphery oharhbeeiagkat ihub@iat?)an 2R 8 orfh Heyh 8o RGEPT & Aiged© @Dy One of
clainms 11 to 17, characterized in that an additional anchoring el enent
(16) is inProBhEPBrEiPAtoinke theeinberoprt A Lheksackebetydy. (B) 19. A
device according to claim 18, characterized in that the additional
anchoring el enent (16) conprises a guide (27) particularly onits end

faci ng & helBor @haleyiiad excosydindi th glide 18 ,ardangeterikgenrin cuhas
slidingly gilran c?t al oﬂ]g the inner wall of the jacket tube (7). 10 20. A
devi ce accordi rfgf oM PECOPTIBY chiefRREer i (2Ed | FOMRRHLECS he addidf onal

anchor age (26) F&rﬁ@@ﬂ&h&@ﬁ O &t3oldfl F0di L %Qegoréﬁbpérﬂgf%%félé, wi th

an external profile. 15 21. A device according to claim18, 1
char act er i ¥YBdchj Auidgt ishemddiagdnaln aprchor eigbay 18) idsndlxabteanged,

anchor abl e E?nénghgr&hhegiRﬁﬁﬂ%9?hg£8rjaEEeEhguﬁgg%9p.Of the guide (27),

tothejacﬁe e i nner wa
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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 orxr 20, characterized
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).




