METHOD AND DEVI CE FOR DRI LLI NG PARTI CULARLY PERCUSSI ON OR ROTARY
PERCUSSI ON DRI LLING A HOLE IN SO L OR ROCK MATERI AL The present invention
rellates to a nethod for drilling, 5 particularly percussion or rotary
percussion drilling, a hole in soil or rock material and fixing an
anchorage in said hole, wherein a borehole is forned by a drill bit
mounted on a drill rod assenbly, as welt s a device for drilling,
particularly percussion or rotary percussion 10 drilling, a hole in soil or
rock naterlaMEEHdeANDngEHhCEaﬁ@RoDR@@LENGsaPQRmobeLARher@EﬁCﬁSBdﬂﬁhGRe is
formed by a_ d ) _ senb

t he productla-
subsequent flxatlon of an anchorage or lining in the borehole, it is, for

i nstance, known from WD 98/21439 and WD 98/58132 to introduce an envelope
tube into tfA&chopEhsrat durlvrRtien dirlhirg ‘epepratieiliod of ornstankling,
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to the confh@aldonset ewliil D 98668332, hke mdarll Iaéoa agsadd yromy be
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froma boreh@lctcafsiggr in said hole, wherein a borehole is formed by a

drill bit mounted on a drill rod assembly.

In the context of the production of a hole or bkorehole in
15  soil or rock material and the subsequent fixation of an
anchorage or lining in the borehole, it isg, for instance,
known from WO 98/21439 and WO 98/58132 to intxoduce an
envelope tube 1into the Dborehole during the drilling
operation, for instance percussion or rotary percussion
20 drilliing, whereupon, after the completion of the bore, part
of the driil kit is optionally removed from the borehole
together with the drill rod assembly, while the envelope
tube remaing within the borehole such that an anchor will
subsequently be formed in the borehole by filling a curing
25 mass into the same. According to the configuration set out
in WO 98/58132, the drill rod assembly may be provided with
additional ribs and grooves on its outer periphery so as to
ensure an accordingly good anchoring effect in case the
drill rod assembly remains within the borehole with

30 subsequent filling.

Alternatively, it is known to remove the drilling tool

together with the drill rod assembly from a borehole after



2 _ the production of the borehole, whereupon an anchor or anchoring nmeans
i s subsequently introduced into the borehole, wherein enbodi nents are, for
i nstance, known from EP-B 0 241 451, US-A 4,490,074, DE-AS 21 05 888, US-A
5 4, 310, 266, EP-A 0 875 663 and ot her documents, in which the, for

i nstance, pipe-shaped anchorage to be subsequently introduced is held at a
di aneter reduced relative to the final state by appropriate hol ding

el enents before being noved or pressed into abutnment on the borehol e wall
to 10 achi evée hpragdsictednanchortilg ébfretolaf t evhbasipgnbean acohipletaty

i ntroduced intq the borehol e. That Kﬂgmn @rioi art og thg one hand
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that the two separate operating steps w not only require an accordingly
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i ntroduction of an anchoring 2 evice is only feasible in conparatively
solid soil @PVehcRY VHEHIRL | L vgst apetBenegpar debiet Rareiew at eplal Wl |,
for instgncecdiieak LnLo abe; horehgla,during dhe dlri Liiag apstati anax -
after the renoval of the drilTing tool an prior to the final 1 ntroduction
of the anchawimpdetedivceintroduced into the borehole. That known prior
art, on the one hand, involves the drawback that the
borehole has to be made in a first method step, whereupon,
after the removal of the drilling tool along with the dxill
15 rod assembly, the anchoring device is introduced into the
optionally wvery long borehole in a further wmethod step,
after which abutment on the borehole wall is accomplished.
It is immediately apparent that the two separate operating
steps will not only require an accorxdingly increased amount
20 of time, but that an optiocnally subseguent introduction of
such an anchoring device having a great length will entail
difficulties. 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
25 device is only feasible in comparatively solid soll or
rock, whereby it must be safeguarded that no material will,
for instance, break intc the borehole during the drilling
operation or after the removal of the drilling tool and
prior to the final introduction of the anchoring device,

30 which material would block the boreheole and render the

introduction of the anchoring device no longer possible.



30 which material would block the borehole and render the introduction of
t he anchoring device no |onger possible. 3 The present invention,
therefore, ainms to provide a nmethod and a device of the initially defined
kind, by which it is feasible with structurally sinple neans to ensure
tenporary securenent already during the drilling operation and a 5
reliabl e anchorage i mredi ately after the tonpletion of the drilling
operation. To solve these objects, a nmethod of the initially defined kind
i s essentialThe chzgsaitterizednt honhathanenchor rAgs 10 glxemimte surtaurdi ng
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Due to the fact that, according to the invention, 15 an anchoring el enent
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effect is achieved by the friction act etween the outer periphery of

t he anchori gy idllémentcpena: ttiler i nner periphery of the 20 borehole so as to
ensure, at any tinme, tenporary securenent of the anchor formed by the
anchoring elenent arranged thereon and by the drill bit. Due to the fact

that, accordi ngpiw: thigebkaveBteens,t he mnohed i 89 ehemanti dis113ddiddonad | y
expanded into abutnent on the borehole wall 25 after the conpletion of the
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parti cul ar, W t hout any aadditTonal steps as opposed t the prior art,

intc the borehole in a frictionally engaged wmanner, in
particular at a distance from the drill bit, and that the
anchoring element is expanded after the completion of the
borehole. Due to the fact that, according to the invention,

15 an anchoring element gurrounding the drill rod assembly is
introduced into the borehole in a frictionally engaged
manner, it 1s ensured that a temporary anchoring effect is
achieved by the friction acting between the outer periphery

of the anchoring element and the inner periphery of the

20 borehole so as to ensure, at any time, temporary securement
of the anchor formed by the anchoring element arranged
thereon and by the drill bit. Due to the fact that,
according to the invention, the anchoring element is
additionally expanded into abutment on the borehole wall

25 after the completion of the borehole, an accordingly safe
and reliable anchoring effect will be achieved immediately
after the cocmpletion of the borehcle and, in particular,
without any additional steps as opposed to the prior art,
which, after the completion of the borehole, involved the

30 removal of the drill rod assembly and the drill bit and the
subseguent introduction of an anchor element including

anchoring elements provided about its periphery.



whi ch, after the conpletion of the borehole, involved the 30 renoval of the
drill rod assenbly and the drill bit and the subsequent introduction of an
anchor el enent including anchoring elenments provided about its periphery.

- 4 For a particularly sinple and reliable anchorage of the anchoring

el enent after the conpletion of the borehole, it 1is proposed according to
a preferred enbodinent that the drill ro#l assenbly is retracted in the
direction to the 5 anchoring el enent after the conpletion of the borehol e,
and the anchori rg menemlaslexpangde bmmanrampanﬂknnaethueage rduntked on

the drill rod assenbly the si.de of the drill  bit fa romt he
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with the 10 ifwvpabpeBedi sdddrodusedoi Bt ootde-i At er beboafinkhe bﬁ{aabome in
a frictionally engaged manner_ an hence, secured in its position, it is
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assenbly, it is proposed according to a f her preferred enbodi nent that
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device To0 the asse t
in a frlctlonally engaged manner and, hence, secured in its
position, it is feasible to retract the drill rod assembly
along with the drill bit out of the borehole over a length
correspending to the portion extending between the drill
15 bit and the anchoring element, whereupon the anchoring
element, by an expansion element mounted on the drill rod

assembly, is expanded and additionally pressed into

abutment on the borehole,

20 In order to determine the anchoring effect, or sgecuring
effect, that is achievable by the anchorage of the anchor
produced by the drill rod assembly, it 1s proposed
according to a further preferred embodiment that the
strength or resistance of the anchorage is checked after

25 the expansion of the anchoring element, in particular, by
fixing a checking device to the drill rod assembly on the
end projecting out of the borehole. Such a check is
feasible in various ways and allows for conclusiong to be
made ag to the obtained anchoring performance and/or the

30 time course or maintenance of the anchoring effect.

If, for instance, due to displacements of soil or rock

layers, particularly during continued operations in the



end projecting out of the borehole. Such a check is feasible in various
ways and allows for conclusions to be nade as to the obtained anchori ng
performance and/or the 30 tine course or nmintenance of the anchoring
effect. If, for instance, due to displacenents of soil or rock |I|ayers,
particularly during continued operations in the 5 vicinity of the produced
borehol e, shifts in the region of the anthor and hence, as the case may
be, a reduced anchoring effect are detected, it is proposed according to

a further prefenridd embodisreptodthatd boarehgler ahtiértst Hen Bhgetmmaticon @f a
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expansion of the anchoring element, to continue the
drilling operation when detecting an insufficient or
eventually weakening anchorage effect, by using the drill
rod assembly located in the borehole as well as the drill

ik bit mounted thereon, and drive the bore or borehole more
deeply into the soil or rock material in order to enlarge
the length of the borehole, particularly upon extension
with a suitable additional drill rod assembly element, so
as to thereby possibly reach layers providing an enhanced
20 anchoring effect. Due to the fact that the anchoring
element is immediately taken along at a distance of the
drill bit even when continuing the drilling operation, such
an enlargement of the length of the borehole by the
anchoring element, which is again introduced into, and in
25 abutment on, the inner wall of the borehole in a
frictionally engaged manner, allows for the temporary

securement, and subsequently the simple fixation, of the

anchoring element by expansion.

30 In order to achieve a possgibly higher anchoring effect oxr
performance upon completion of the continued drilling
operation, 1t 1s propoged according to a further preferred

embodiment that the anchoring element, after an enlargement



anchoring elenent, which is again introduced into, and in 25 abutnment on,
the inner wall of the borehole in a frictionally engaged manner, all ows
for the tenporary securenent, and subsequently the sinple fixation, of the
anchoring el enent by expansion. 30 In order to achieve a possibly higher
anchoring effect or performance upon conpletion of the continued drilling
operation, it is proposed according to a further preferred enbodinent that
t he anchoring elenent, after an enlargenent - 6 of the length of the

bor ehol e, i ®fexpandddnartanodutidre peripbhéry increapeddedl atd vant oouthat

resulting fr the first_expansio rocedure. 5 To solve the qbjects
nent i oned iﬁgﬁ%éﬁwﬁﬁﬁ'nﬁpﬁaéagegevﬁégék%ﬁet: é’aBB@E-d%ﬁﬁWﬁﬁfq@'ngrPQ, the
mor eover, essenit aldpen<har aeteidaatdtin that the drill rod assenbly, on its

rear side facing away fromthe working surface of the drill bit and, in
particular, at a distance fromthe drill bit, is 10 surrounded by an

anchori ng ekgmem; Whosg.exth j ' S Lally e t he
peri phery of the boreho?e %gghcggﬂﬁgﬁ%ﬁgidgﬁlFﬁ%iF?eiékéﬁﬁéaéyﬁﬁgﬁgﬁ%ned
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within the rehol e due to, the fact,that the 15 anchorjng el enent, whose
ext er nal di%eﬁgﬁgﬁﬁﬁ%%ﬁiﬁﬁn B%?YigPFy%éféged§x%h%S§%??ﬁ er §loft Yoherear
bor ehol e pr eddeed aeying hevf i $toli the | SobRE£QABGREEAL o1t hed nhEMiOL0of the
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10 surrounded by an anchoring element whose external dimension
at least partially exceeds the periphery of the borehole
produced by the drill bit. As already mentioned above, it
is feasible in a simple manner to provide temporary
securement within the borehole due to the fact that the

15 anchoring element, whose external dimension at least
partially exceeds the periphery of the borehole produced by
the drill bit, 1is introduced into the interior of the
borehole during the drilling operation in a substantially
frictionally engaged manner.

20
In order to ensure the reliable introducticn into the
interior of the borehole without causing excessive forces,
of the anchoring element having an external dimension at
least partially exceeding the outer periphery of the drill

25 bit, it 1is proposed according to a preferred embodiment
that the anchoring element is formed by a pipe which is, in
particular, slotted in the longitudinal direction and/or by
a pipe having portions of reduced outer periphery. Such a
slotted pipe, or pipe having portions of reduced outer

30 periphery or reduced external dimensions, may be slightly
varied in terms of periphery, partially also for adaptation
to different geological conditions, wherein it will always

be safeguarded that a frictionally engaged abutment will



interior of the borehole w thout causing excessive forces, of the
anchoring el enent having an external dinension at |east partially
exceedi ng the outer periphery of the drill 25 bit, it is proposed according
to a preferred enbodinent that the anchoring elenment is fornmed by a pipe
which is, in particular, slotted in the |ongitudinal direction and/or by

a pipe haV|ng portions of reduced outer périphery. Such a slotted pipe, or
pi pe having portions of reduced outer 30 periphery or reduced external

di mensi ons, emisthe &ki gleast Q@@regornibasmsaﬁ @ertphemﬁun&utémp®yaayso
for adaptati to diffe ent geol qgi cal d|t|on wherein it will always
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| east over pof tilNBosheEB=t 0 ensure tenporary securenment of the anchoring
el ement during the production of the borehole. 5 In order to enable the

sinmple and reliable introduction of the anchoring el enent having ext er nal
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bit, it is provided according to a her preferre t he
anchori ng el’fémenamlsmfbmredlwmenta Heenielg omxitésndD dhdehadiong tehe Teadt

bit. Such a veI er n the,end of the a chorin ement, f.aci t he
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drilling operation. 15 To enable the sinple and reliable expansion of the
anchoring el®&iéntthe t apshorsRgovdienesttopbs edormae, okl he bsiaé faaci Hee away

from t hey wordge NG SUH A OT a1 D1 OEELD Blby 2 bevel or taper on the end
of the anchoring element facing the drill bit will, in
particular, prevent jamming ox wedging on the inner wall of
the borehole when introducing the anchoring element during
the drilling operation.
15
To enable the simple and reliable expansion of the
anchoring element, it is, moreover, proposed that, on the
side facing away from the working surface of the drill bit,
an expansion element tapering from the drill bit towards
20 the anchoring element is provided, which is capable of
being introduced into the expandable anchoring element
after the completion of the bore, by a retraction of the
drill rod assembly from the borehole, as in correspondence
with a further preferred embodiment of the device according
25 te the invention. Such an expansion element tapering
towards the anchoring element allows for the simple and
reliable entry of the expansion element into the end region
of the anchoring element facing the drill bit, whereby the
conical taper or expansion, with the progressive entry into
30 the interior of the anchoring element, enables an
accordingly progressive expansion of the anchoring element
while pressing the same against the inner wall of the

borehole.



an expansi on el enent tapering fromthe drill bit towards 20 the anchoring
el enment is provided, which is capable of being introduced into the
expandabl e anchoring elenent after the conpletion of the bore, by a
retraction of the drill rod assenbly fromthe borehole, as in
correspondence wth a further preferred enbodi nent of the device according
25 to the invention. Such an expansion el&nment tapering towards the
anchoring elenent allows for the sinple and reliable entry of the
expansion elenent into the end region of the anchoring el enent facing the

drill bit, where coni cal taper or expansio th the progre55|ve
entry into §ﬁ3tﬁ£¥?ﬁ$¥rfﬁ?£ %i HeﬁﬁrlﬂéPeFE Jéﬂéb aipe event
accordi ngly garagr esgbye expansiQn of ;t heRnchoeri ngn@h@ﬂy whitl-e tpr essi ng
the same agai nst the inner wall of the borehole. 8 As already indi cated

above, it i gldteagidkile i int heheveppurshatot f dritinst dhcepantiedbesd anedoring
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powering-up of the drill rod assembly and subsequently
perform or continue the drilling operation via the upstream

drill bit.

15 For the proper and reliable positioning of the anchoring
element both during the drilling ocperation and during the
expansion procedure in order to achieve the desired
anchoring effect, it is proposed according to a further
preferred embodiment that a stop capable of being fixed to

20 the drill rod assembly 1s provided on the end of the
anchoring element facing away from the drill bit. Such a
stop capable of being fixed to the drill rod assembly can,
for instance, be formed in the manner of a nut or an
annular element provided with a thread, which, in the event

25 of a drill rod assembly designed with a thread, can be
fixed to the drill rod assembly in adaptation to the

positioning of the anchoring element to be envisaged.

In order to obtain a simple reduction of the external
30 dimensions of the expanded anchoring element at an
optionally required continuation of the driiling operation
for increasing the length of the borehole so as to prevent

excesgive frictional forces from being introduced intoc the



expansi on procedure in order to achieve the desired anchoring effect, it
is proposed according to a further preferred enbodinent that a stop
capabl e of being fixed to 20 the drill rod assenbly is provided on the end
of the anchoring elenent facing away fromthe drill bit. Such a stop
capable of being fixed to the drill rod assenbly can, for instance, be
formed in the manner of a nut or an annufar elenment provided with a
thread, which, in the event 25 of a drill rod assenbly designed with a

t hread, can ibeerixetllt @ft hehalr bbkrehodcassenigh | nhadapicatcdrdmat o= 1dmeent

positioning of the anchoring ele t tq be envisaged. In order to obtain a
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i ntrod io f .the .anchor] el.enment  even durjng the ntinued. drilling
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ag to allow for the reliable introduction of the anchoring

element even during the continued drilling operaticn.

In order to avoid, during the drilling operation, the
15 introduction of excessive frictional forces acting against
the drilling operation through the anchoring element, which
at least partially has a larger outer periphery or larger
external dimension than the drill bit, it is proposed
according to a further preferred embodiment that the
20 external dimension of the anchoring element, during the
drilling operation, exceeds the outer periphery of the
drill bit by a maximum of 20 pexrcent, preferably about 3 to

5 percent.

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 a schematic partial section through a first
embodiment of a device according to the invention for

30 carrying out the method of the invention, during the
drilling operation;:

Fig. 2 is a side view of the embodiment according to Fig.

2;



15 introduction of excessive frictional forces acting against the drilling
operation through the anchoring elenent, which at least partially has a

| arger outer periphery or larger external dinmension than the drill bit, it
is proposed according to a further preferred enbodi ment that the 20
external dinension of the anchoring elenent, during the drilling
operation, exceeds the outer periphery oﬂi%he drill bit by a maxi nrum of 10

percent, preferably about 3 to 5 percent. 25 In the follow ng, the
invention\MHigbeBekplaiﬁedntnvmﬁweofdahmIdﬂﬁﬁhmnﬂuﬁaxnngwﬁquwenbbdbﬁents
schematically ilJustrated in the acconpanying drawi ng. Therein: Fig. 1
depicts a scheha t%c partial section through a first enbodi nent of a device
according taide 4 nvend i sdcd Din Blokarryhagreutvtde seyhog, of the
invention, during the drilling operation;: Fig. 2 is a si de view of the
enbodi nent  dciéor di nkS1® Fige v2ewlef mhg hadingntorrcadened EneFHgFt |
bit along aryo I L, of g L g V-

Fig. 2 %lgj'5¥$§ g sﬁ“éﬁﬁ|%%%ogg e é‘ od?ﬁ%ﬁ%ﬁg corégﬁ e#%%ﬁ?d 8%
2, Wt h the tdrd Idt rmmmﬁﬂwlbax;gamemmc@fédtm@rammmgIeh@heqmart| al
expansi on of t he nchor| el enent [ 6 1S sectlo al view throu h the
enmbodi ment ac}(,gorcf’a elg—‘f nEl F“{]geW 7'95%0%9% & R H“%I&Eo?‘a‘é‘%‘g

Fig. 2, of ao kﬁgﬂﬂhfled conflguratlon of a device according to the

invention for carrying out the nethod of the invention; and
Fig. 7 ig a side view in accordance with Fig. 2, of =&

and

10 meodified configuration of a device according to the
invention for carrying ocut the method of the invention; and

Fig. 8 is a section along line VIII-VIII of Fig. 7.

In Figs. 1 and 2, a device for producing a borehole (not
15 dllustrated in detail) is generally denoted by 1, wherein,
on a particularly hollowly designed drill rod assembly 2, a
drill bit 3 is mounted, which is driven toc a rotaticnal
and/or percussive movement for the production of a borehole
(not illustrated in detail) by a drive means (not
20 illustrated in detail) contacting the end of the drill rod

assembly 2 projecting out of the borehole.

At a distance from the drill bit 3 is provided an anchoring
element 4 whose outer periphery or outer diameter slightly
25 exceeds that of the drill bit 3, as is apparent from Figs.
3 and 4, wherein it is shown that the diameter D(1} of the
drill bit 3 is smaller than the diameter D(2) of the

anchoring element 4.

30 On the end facing away from the working surface 5 of the
drill bit 3, an expansion element 6 is, moreover, mounted
on the drill rod assembly 2 between the drill bit 2 and the

anchoring element 4, said expansion element having a cross



Fig. 8 is a section along line VII1I-VIIl of Fig. 7. In Figs. 1 and 2, a

device for producing a borehole (not 15 illustrated in detail) is
generally denoted by 1, wherein, on a particularly hollowy designed dril
rod assenbly 2, a drill bit 3 is nmounted, which is driven to a rotational
and/ or percussive novenent for the production of a borehole (not
illustrated in detail) by a drive neans (rot" 20 illustrated in detail)
contacting the end of the drill rod assenbly 2 projecting out of the

bor ehol e. Atsertdiat antapérongt herdr dekrbitsi89 s guvenidied @re anshordéning

el enent 4 MQE%§€§§;QJ peri phery or outer diameter slightly 25 exceeds that
of the drill®bito 3, as is apparent fromFigs. 3 and 4, wherein it is shown
that the dianmeter D(1) of the drill bit 3 is smaller than the dianeter
D(2) of the _anchoring elenent 4. 30 On the end facing away fromthe

wor ki ng surfldcets SFOXHE €Hir | IRPHTING, Ehft ex%n’élil%ne‘é‘ge%n%h% FRCheHIRGver
nmount ed con i | : s&aQLy I o) gg%%

anchorina efgﬁgﬁ%ﬁifisgggle pansid%gg?gﬂgﬁsﬁﬂggﬁﬁgig'c%o%%oﬁ 11 %2%??bn

t aperi ng or fecreastagceowar@dsat heirenchorisngpreb gdedt ok thei iriddr eover ,

t that the end of th hori 5. el t 4 faci, f
the drill bitZs S Stop? chitprisss, '™ 1o | HAUAREE S oF A"FFhg 17 1% FrovIaaa on

the drill ratheragssenbly 2 to receive the anchoring el enment 4 in abutnent
thereon. 10 For a reliable introduction of the anchoring el ement 4 during
the drilling operation, the anchoring elenent 4, on its end facing the

drill big 3.pLONRriSes: HPEVelnAodh@N8on of the anchoring element 4
during the drilling operation, the anchoring element 4, on
its end facing the drill bit 3, compriseg a bevel or taper
8 to enable its simple introduction during the frictional
engagement on the inner wall of the borehole.

15
From Fig. 4, it is further apparent that the cylindrical or
pipe-shaped anchoring element 4 comprises a slot 9
extending in the 1ongitudihal direction to prevent the
introduction of an excessive frictional force ag a function

20 of the dimensions of the inner wall of the borehole.

In order not to have to overcome excessive frictional
forces during the introduction of the anchoring element 4,
it is, moreover, apparent that the external dJdimension of
25 the anchoring element 4 exceeds the outer periphery of the
drill bit 3 by a maximum of 10 percent, for instance about
5 percent, during the drilling operation, as is illustrated

in Figs. 3 and 4,

30 Figs. 5 and 6 illustrate how the drill rod assembly 2 and
the drill bit 2, together with the expansion element 6, are
retracted in the direction to the anchoring element 4 in

the sense of arrow 10, opposite to the drilling direction,



8 to enable its sinple introduction during the frictional engagenent on
the inner wall of the borehole. 15 FromFig. 4, it is further apparent that
the cylindrical or pipe-shaped anchoring element 4 conprises a slot 9
extending in the longitudinal direction to prevent the introduction of an
excessive frictional force as a function_ 20 of the dinensions of the inner
wal | of the borehole. In order not to hav€ to overcone excessive frictional

forces during the introduction of the anchoring element 4, it is,
nmor eover, amﬁﬁﬁﬁnth&mﬂomﬁkﬁthmﬂwmawﬂrm&$l@m @peﬁﬁtth@,amwﬂﬂbmg ebenent

4 exceeds t p drill
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is illustrateet #niFligsit3 and the 3@11Eh©:51n§ ancknerid Iystlrsat@cch@yaixh@lﬂrl |l
rod assenbly 2 and, the drill bit 3, gether wi th the expansion el enent 6,
are retracté@qq?qrﬂPcﬂ?%c??ﬁanSlPHet ReRgiilng Reltefe Y RyPudlbe Eefle of

arrow 105 ORROSIAE i1 Ardddi it GdLatin . on dite @i&So1ide,LOonpl etion of

a drilling operation, whereby, upon” entry of the expansion elenment 6
conically widening towards the drill bit 3 t he anchoring elenent 4 1is

accordi ngly - w.dene nd_f a ng_t rill, bi.t 3.and bro i nt
an additi onétlfl yq:sgc%rcg%t%%%??i g}ﬁyoﬁh or %h& devﬁcle ]ﬁnfo ase‘? eczﬁ(gd
by the aid ofota ldawaze:alﬂmwmpeietsaja,ndmm id | tsteamted die d@ftcald:f wh ch
is fixed to the end of the drill rod assenbly 2 projecting out of the

bor ehol e i nthe U FIRAETEHI LA ¢ BRI AGEHEE, Opﬁapftﬁ@eamﬂﬁﬁHQﬁ?;ﬁﬁf%ﬁ%nnce
or effeet alarRe &l lLa86LMAMd ally epandad: anehariNg; &M nance or

effect of the at least partially expanded anchoring element
4 decreases, for instance, on account of rock shifts or the
like, it will be feasible in a simple manner, by newly
acting upon the end of the drill rod assembly 2 projecting
15 out of the borehole, to simply remove the expansion element
from the anchoring element 4 in a sense opposite to the
arrow 10 of Fig. 5, and continue the drilling operation

accordingly via the drill bit 3.

20 After having cbtained a greater borehole length, the
expansion element 6 is again retracted into the anchoring
element 4 together with the drill bit 3, wherein it is
feasible, for instance, in order to increase the sgecuring
or anchoring effect, to introduce or retract the expansion

25 element 6 wmore deeply into the anchoring element 4, beyond
the gtate illustrated in Figs. 5 and 6, so as to enable an
accordingly greater expansion of the outer periphery of the
anchoring element 4 in order to achieve an elevated
anchoring effect.

30
The device 1 illustrated in Figs. 7 and 8 uses an anchoring
element denoted by 11, which, contrary to the embodiment

according to Figs. 1 to €&, 1s not provided with a



4 decreases, for instance, on account of rock shifts or the like, it wll
be feasible in a sinple manner, by newly acting upon the end of the dril
rod assenbly 2 projecting 15 out of the borehole, to sinply renove the
expansion elenment fromthe anchoring element 4 in a sense opposite to the
arrow 10 of Fig. 5, and continue the drilling operation accordingly via
the drill bit 3. 20 After having obtaiﬁe&Ba“greater borehol e I ength, the
expansion elenment 6 is again retracted into the anchoring elenment 4

t oget her wi t¥PRFECEiNgl bploB, Whdr eiompaiges, f easillsise, outer | peT dpBRTYI N

order to in e e i ring effect, .to introduce or.
et Ot he BSRfdd S SR SLADCROI NG EhLEEh ol felBLEOMEE Bhich
4, beyond tviel Stag®inl bustentedxicrskige. friand dhalsERscdo enrabl £caing

accordingly greater expansion of the outer periphery of the _anchoring
ol ement 4 | GG T GORh VA PR et el Pt ngh&F  @ERod B The HeVi ce

1 illustpat ghidididScr7 @d 8nusesial anchuhing 1€l gIeal, genoted,pyrdd,
whi ch, contrary to the enbodi ment according to Figs. 1 to 6, is not
provi ded wi T 1uFs |Ighgitaudiaml grddtto hirve ochprisesiianefess our etarger

beri phery, - AILONS Al Jieduged diaeher £ edyced, dimension 12, whi ch
w | again prevent ‘excessive frictional forces fromacting during the
drilling operation. Also in this enbodinment, the 5 portions of the

anchoring elenmept 11 differing fromthe portions 12 are designed to have

g : . .
| arger di améter 5" ol PParkjet=c &xter RAPCFIRERSI orfs’? hanithe i 1 F BNC 3thes in
the precedi RgRFRAdRMaqd e di;hk bRbisty %ggyktﬁﬁhoted by 6, after the

completion of the borehole, are retracted into the end of
the anchoring element 11 facing the drill bit 3 and again
designed with a bevel 8, in order to expand the anchoring
element 11 and to obtain an accordingly enhanced anchoring
15 effect. For the positioning of the anchoring element 11, an
annular stop 7 1is again provided in the embodiment

according to Fig. 7.

To further promote the reduction of the ocuter diameter or
20 external dimensions of the anchoring element 4 or 11,
respectively, particularly during continued drilling for
obtaining a greater borehole length, it is, wmoreover,
feasible to use a material with memory effect, at least in
the portion facing the drill bit 3, in order to obtain
25 accordingly reduced outer dimensions after the extension of
the expansion element 6, s0 as to prevent excessive
frictional <forces from occurring during the continued

drilling operation.

30 The 1lengths o©of the anchoring elements 4 and 11,
respectively, as well as their distances from the drill bit
3 and the expansion element & can be chosen as a function

of the respective conditions by using the stop 7. It is



10 expansion el enment, which is again denoted by 6, after the conpletion of
the borehole, are retracted into the end of the anchoring elenent 11
facing the drill bit 3 and again designed with a bevel 8, in order to
expand the anchoring elenment 11 and to obtain an accordi ngly enhanced
anchoring 15 effect. For the positioning _of the anchoring elenment 11, an
annul ar stop 7 is again provided in the ditbadi ment according to Fig. 7. To
further pronpte the reduction of the outer dianeter or 20 external

di mensi ons dfuttHeenmrderiet ef evrenthd abovd desespecitnel yhabasxtavhaefy

during contirgﬂggE RN r Lning a greater borehole length, it is,
nor eover, feasi %it()daglgegg n%%%??%? wg?lﬁogr%ﬁor@“réﬁ%t %hgt ﬁgggfmi n°t he
portion faciaxgiteer dspddebit Boriadobdefekd MbeaiahotaGeprsl fighy redyged

outer dinensions after the extension of the expansion elenment 6, so as to
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respectively, as well as their distances fromth
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condi tions usi-ng. the st 7. 1t is - 14 further a ent fromthe above
descri pti onls%)étehftzsg)xcparvozﬁlecgeod et e 1%l T TP BT i @tcﬁ)ﬁﬁé\/ed t hrough t he
hol | ow or annul ar space 13 forned between the anchoring elenent 4 or 11,
respectivel and the outer Eeriphery of the drill rod 5 assenbly 2, into a
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introduce a cooling or flushing fluid into the zone of the
drill bit 3. Such a central channel 14 provided in the
drill rod assembly 2 will further enable the introduction
of a curable mass, in particular, after the final
15 completion of the borehole, if required, especially into
the region of the drill bit 3 as well as the anchoring
element 4 or 11, respectively, to further enhance the

anchoring effect.



When using a hollow drill rod assenbly 2, it is, 10 furthernore, feasible,
in a manner known per se, to introduce a cooling or flushing fluid into
the zone of the drill bit 3. Such a central channel 14 provided in the
drill rod assenbly 2 will further enable the introduction of a curable
mass, in particular, after the final 15 %%npletion of the borehole, if
required, especially into the region of “tthe drill bit 3 as well as the
anchoring elenent 4 or 11, respectively, to further enhance the anchoring

effect. - 15%:2¥¥%ins: 1. A method for drilling, particularly percussion or
rotary percussion drilling, a hole in soil or rock material and 5 fixing
an anchorage in said hole, wherein a borehole is forned by a drill bit (3)

mount ed on a .dri Inetlom assendfyl 1{12), mmmmmtz;ecbémmémio:anoﬁnthmf@g
el ement (4, 11) _surroundi rod _asse | S |ntroduced |nto

the dril qg
the bor ehol @559 FH9'tt 6ﬁ£??9gen§adgﬁ“ﬁaﬁﬁeﬁo %% 68FF|€@9§r%ﬁ
di stancesfr am:tiiey dshl laddidodade @and dhiat nbhe, angherding £ %%tho(l% 4d) is

expanded after the conpletion of the borehol e, 2. A method according to
claim 1, chdactsstized®i AriRat e (315 wmmipe@oana@s@mu (@du@swnbhm ed

in the d'rectfon Eﬂaﬁggteg EQBrHHQ ghggeq%h(é?f%%&l%éigr % letifﬁ of

t he borehole ‘and 't he anc oring nent

expansi on maunauudaﬁngnmmmedrmmltmedﬂddéemmmya$sﬁnﬁby1dﬁBodﬁtddmhﬁtﬁe of
the drill EE% faC|n amay fromthe 20 working surface. 3. A nethod
accor di ng t& i s %? cfar gt efi2&6F opally “engaged wanner, 1in

10 particular at a distance from the drill bit (3), and that
the anchoring element (4, 11) is expanded after the

completion of the borehole.

2. A methed according to claim 1, characterized in that the
15 drill rod assembly (2) is retracted in the direction to the
anchoring element (4, 11) "after the completion of the
borehcle, and the anchoring element (4, 11) is expanded by
an expansion element (6) mounted on the drill rod assembly
(2) on the side of the drill bit (3) facing away from the

20 working surface.

3. A method according toc claim 1 or 2, characterized in
that the strength cr resistance of the anchorage is checked
after the expansion of the anchoring element (4, 11), in
25 particular, by fixing a checking device to the drill rod

assembly (2) on the end projecting out of the borehole.

4. A method according to c¢laim 3, characterized in that,
during or after the detection of a reduced resistance of
30  the anchorage, the drill rod assembly (2} is again powered
up for drilling, particularly percussion oxr rotary

percussion drilling, to enlarge the length of the borehole.



that the strength or resistance of the anchorage is checked after the
expansi on of the anchoring elenment (4, 11), in 25 particular, by fixing a
checking device to the drill rod assenbly (2) on the end projecting out of
the borehole. 4. A nethod according to claim3, characterized in that,
during or after the detection of a reduced resistance of 30 the anchorage,
the drill rod assenbly (2) is again powerdd up for drilling, particularly
percussion or rotary percussion drilling, to enlarge the length of the
borehol e. - 316 A Suethgetdotbattoy dingeiaicl 4i wdarebaeactedi zedthatt hbe t he

anchoring elenent (4, 11) after an | argenent of the . length of the
borehol e, i S exXpandSH te(])[eglﬁng‘ut é‘? pg]rn]i}phelﬁg%ﬁrncﬁﬁaseerhlarrﬁeg‘ﬂefl}/te £5 t hat
resul ting frizmgte $frshe DoePnsd on Preogedbned 6o Ardemite: fperdphbling,

particularly percussion or rotary percussion drilling, a hole in soil or
rock materi aRERRSTY xi FRl aht BhichbPagé Pl s&iCF HEEY wHet® n & dor ERBFE i s

10 formed by..a . diddd, Bt {3 unted on a drill rod assenbly (2),
characterize&ﬁ?n fhé%q%ﬁé d#f rod assenbly (2), on its rear side facing

away fromthe working surface (5) of the drill bit (3) and, in particular,
at a distance from_ the dril i1.(3), 1is surrounded by an. anchorin

ol ement 16| (o, PGS B P LA meR e ST Baor PR T By SxERLREY t he
peri phery ofpdie:diniraholei prodyced otdeidriddibidr ¢3rk hathHeMvi cend

according to claim®6, characterized in that the 20 anchoring elenment is
formed by a iiped 43FPwWHirEhqzRgg ninpaediduhate . sieEreEd i na t RoNsdgie uéd nal

directipn anqlQfe Py &, PLRE14 11 AW NG, BOLLL NS (12)5,90 1 gduced. QUESE
(2}, characterized in that the drill rod assembly (2), on

its rear side facing away from the working surface (5) of

the drill bit (3) and, in particular, at a distance from

the drill bit (3), is surrounded by an anchoring element

15 (4, 11) whose external dimension at least partially exceeds

the periphery of the borehole produced by the drill bit

7. A device according to claim 6, characterized in that the
20 anchoring element 1s formed by a pipe (4) which is, in
particular, slotted in the longitudinal direction and/or by
a pilpe (11) having portions (12) of reduced outer

periphery.

25 8. A device accerding to claim 6 or 7, characterized in
that the anchoring element (4, 11) is formed with a bevel

(8) on itg end facing the drill bit,

9. A device according to any one of claims 6 to 8,
30 characterized in that, on the side facing away from the
working surface (5) of the drill kit (3}, an expansion
element (6} tapering from the drill bit (3} towards the

anchoring element {4, 11) 1is provided, which is capable of



peri phery. 25 B. A device according to claim6 or 7, characterized in that
the anchoring elenent (4, 11) is fornmed with a bevel (8) on its end facing

the drill bit. 9. A device according to any one of claims 6 to 8, 30
characterized in that, on the side facing away fromthe working surface
(5) of the drill bit (3), an expansion elerrent (6) tapering fromthe drill

bit (3) towards the anchoring el enent (4— I1) is provided, which is
capable of 17 being introduced into the expandable anchoring el enent (4,
11) after tHekuhpletrefduetdt hatportde Byrandaractdmrhofing helement (od

bl 2 t
Ciaime b (o ChEPEPRE SRBe Rk & UL DoTECaR o @ o BRE XA 1o
the drill rothaskenhl yraé&)a$§ermwi ded prot hehendopéhdhe. anchorl ng el ement

(4, 11) facing away fromthe drill bit (3). 10 11. A device according to
any one of clainms 6 to 10, characterized in that the anchoring el enent (4,

11), at sleast. im iksepd r§9b8£‘diﬁ§' ng, t hgnAr bhk bb% A8 fs med By,
material with menory effect, which is biased towards a 15 reduction of the

external di réWsiasthenzed\ Hevikat a@caﬁdpnq 7o cappldee of lpdimigef Bred 1@,
T Guri ng 1K ST BCopSrarToN, oD obfele FE butbr e FferSt of he
drill bit (3ndnpmingraxisuenof J;Q gex)celﬂhclﬁgefa@raa}bl yrabouhe3 4015 peLeent .
(3).
10
11. A device according to any one of claims 6 to 10,
characterized in that the anchoring element ({4, 11}, at
least in its end region facing the drill bit, is formed by

a material with memory effect, which is biased towards a

15 reduction of the external dimension.

12. A device according to any one of c¢laims 6 to 11,
characterized in that the external dimension of the
anchoring element (4, 11), during the drilling operation,
20 exceeds the outer periphery of the drill bit (3) by a

maximum of 10 percent, preferably about 3 to 5 percent.



