- 1 METHOD AND DEVI CE FOR DRI LLING A HOLE IN SO L OR ROCK NMATERI AL AND FOR
FORM NG AN ANCHORI NG The present invention relates to a nethod for

drilling, in 5 particular percussion drilling or rotary percussion
drilling, a hole in soil or rock material and for form ng an anchoring in
said hole, wherein a borehole is fornediby the introduction of a drill bit
mounted on a drill rod assenbly and tensioning elenents coupled to the
drill bit 10 agexbpt AREUBRGTER! PokhBRRRFERE! & AYFENSytBsTATdd lhdg:
procedure, whererm the drift Tod assenbly ts detached—ftrom—the—<+ill bit
and renoved from the H&FEBR&RE BNWDNFOBNPORHIDG ABfANOBORDN@hol e, and
wherein, during the renoval of the drill rod assenbly fromthe borehole, a
curable fluid is 15 introduced into the borehol e through a holl ow space
provi ded i mheherdsieht Hogeatsemblislathe peseHedmE@tdonariuridier 1.¢l ates
to a device for drilling, in particular_percussion drilling or Totary
percussi onPEFFLFPAGY a BRIBISTHPZoi Fréd ligsk nef er iraltagd fRerewssiony an
anchor i ng, ¢2919haRei B aidioy efipl €519 Har IRd by, Lhe (At rodycilon-of, A dril |
bit and tensioning elenments coup?ed to the dri bi't” are ‘introducedinto

t he borehoke dochpgitbe idr isEliidndiqireocetarsin wheseiahdhe o i fdrmedl mgsenbl y

is detached, from,the.drill biit and r ed fromthe borehol e ypon
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with a hobkewmBpacenexteithing Supss sabét 4 Vobipi be kengiHudivaly ©i¢ection
of the drill rod assenbly and provided for the introduction of a curable
f1ui d tht 03FRe BBFERSPESHuUr 1RGP t hBer ehevahode t@erdryl | thed dsskhbhy from

t he borehob@océ@ure, wherein the drill rod assembly is detached from

the drill bit and removed from the borehole upon completion
of the borehole, and wherein, during the removal of the
drill rod assembly from the borehole, a curable fluid is
15 introduced into the borehole through a hollow space
provided in the drill rod assembly. The present inventiocn
further relates to a device for drilling, in particular
percussion drilling or rotary percussion drilling, a hole
in soil or zock material and for forming an anchoring,
20 wherein a borehole is formed by the introduction of a drill
bit and tensioning elements coupled to the drill bit are
introduced into the borehole during the drilling procedure,
wherein the drill rod assembly is detached from the drill
bit and removed from the borehole upon completion of the
25 borehole, wherein the drill rod assembly is formed with a
hollow space extending substantially in the longitudinal
direction of the drill rod assembly and provided for the
introduction of a curable fluid into the borehole during
the removal of the drill rod assembly from the borehole.
30
A method and device of the above-defined kind can, for
instance, be taken from DE-A 1 634 237. In that known

method for producing a tension rod in soil, tension



A nmet hod and devi ce of the above-defined kind can, for instance, be taken
fromDE-A 1 634 237. In that known nethod for producing a tension rod in

soil, tension 2 elenments or tension strings are introduced into a borehole
with a drilling equipnment conprising a drill bit and a drill rod assenbly,
and a curable fluid is introduced into othe borehol e through the holl ow
drill rod assenbly once the 5 borehole is conpleted. That known nethod and
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no anchorage or securenent of the 20 tension elenents was provided prior to
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introduction of a curable fluid into the borehole. Those
known configurations involved the drawback that the
solidification of the curable fluid had to be awaited fox
i5 the tensioning and centering of the tension elements, since
the tension elements would have been immediately pulled out
of, and removed from, the borehole, if the tension elements
had been tensioned prior to the solidification of the

curable fluid, since no anchorage or securement of the

20 tension elements was provided prior to said solidification.

Departing from a method and device of the initially defined
kind, the present invention aims to enable the centering
and at least initial or temporary tensioning of the tension
25 elements substantially immediately upon completion of the
borehcle and introduction of the curable £luid, without
having to wait for the opticnally long-lasting curing of
the curable fluid in a borehole optionally having a large
length.
30
To solve these objects, a method of the initially defined
kind is essentially characterized in that the drill bit

and/or the tension elements, in the end region facing the



the curable fluid in a borehole optionally having a large |ength. 30 To
sol ve these objects, a nethod of the initially defined kind is essentially

characterized in that the drill bit and/or the tension elenents, in the
end region facing the 3 interior of the borehole, are secured to the
borehole wall, and that tensioning anddor centering of the tension

el ements are effected by a partial distortion or twisting while shortening

the effectiyeclepglys Ofe!PErsalPe Difo!0o2ullig {8ond Nl pErOTAlNg to the

i nvention, r|I brt nst on el enents aré secure
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bor ehol e, i S subseque ered feasible to subject the tension
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elements, and/or the at least temporary tensioning of the
same, even prior to the solidification of the curable Ffluid
introduced into the interior of the borehole through the
hollow drill rod assembly. Such temporary tensioning and/or
15 centering of the tension elements ensures that the latter
will properly extend over the total length within the
borehole and be arranged in the borehole in a uniformly
distributed manner, so that a unifoxrm force introduction
and distribution over the total c¢rogss sgection of the
20 borehole will be safeguarded by the tension elements after
the final solidification of the curable material and
further tensioning of the tension elements. It is, thus,
feasible according to the invention to prevent the tension
elements from being substantially loosely arranged within
25 the borehole and optionally forming angled regions or
buckles, for instance during their introduction and the
driving of the borehole, which, if the solidification of
the curable material had to be awaited for the tensioning
of the tension elements as in the prior art, would possibly
30 result in a nonuniform force introduction and distribution
over the cross section of the borehole. By the securement
of the drill bit and/or tension elements connected

therewith, and the centering or at least provisional



el ements from being substantially |oosely arranged within 25 the borehol e
and optionally form ng angled regions or buckles, for instance during
their introduction and the driving of the borehole, which, if the
solidification of the curable material had to be awaited for the
tensioning of the tension elenents as #n-the prior art, would possibly 30
result in a nonuniformforce introduction and distribution over the cross

section oftéheibniafobe. te thensbonr ementnt 8f whhe edrdddrdeiti nand/iayi# ensi on
el ements connected therewith, and the centeting or at | east provisional -
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arrangenent of the tension elenents will be prevented and it Wll, in
particul areléeeBtseliidBl yeermsuaerhitdrht andl| 10f wihe ,t dmsimartelerient,s el | be

arrang SQ_as be_subst.anti al | nifo y.di stri but.ed ver the cross
secti o(ri;‘:’dofr :éa%g}[eﬁglsélrgﬁld%ﬁqﬁ%a %]Ij;p%% §H1€t &ENSFSREd e&?‘?&‘elni%ﬁe%];ﬂ‘ & endi ng
manner in Qrdehgéa enabie tihepd ntsﬁ@éﬁéhi:@ﬂl&ﬁd BT RtiyoNa D t 2060 S gl y

high forces 10 after the solidification of the curable material. According
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distortion or 20 twisting for the centering and tensioning of the tension
According to a preferred embodiment, it i1g proposed that
said tensioning and/or centering of the tension elements
are effected after the removal of the drill rod assembly
15 and introduction of the curable £fluid such that no
influence by the drill rod assembly arranged substantially
in the center of the borehole and through which the curable
fluid is introduced intce the interior of the borehole, will
have to be feared, particularly during the distortion or
20 twisting for the centering and tensioning of the tension

elements.

For the introduction of large forces, which are provided in
a manner uniformly distributed over the cross section of
25 the borehole, it 1is contemplated according to a further
preferred embodiment that, in a manner known per se, the
tension elements are comprised of a plurality of wires or
ropes substantially radially surrounding the drill rod
assembly and mounted in a non-rotational manner relative to
30 the borehole wall during the drilling of the borehole. By
an appropriate number of wires or ropes arranged
substantially radially around the drill rod assembly to

form the tension elements, a uniform force introduction is



el ements. For the introduction of |arge forces, which are provided in a
manner uniformy distributed over the cross section of 25 the borehole, it
is contenplated according to a further preferred enbodinment that, in a
manner known per se, the tension elenents are conprised of a plurality of
wires or ropes substantially radially Surrounding the drill rod assenbly
and mounted in a non-rotational manner relative to 30 the borehole wall

during thesdpkbhiagrey tBesheeghohe. Bie aPeABPLAPTLdiReRtabesn@f Mi&es or
ropes arranged substantially radially around the drill rod assenbly to
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tension elements.

For the proper mounting or accommodation of the tension
15 elements particularly during the drilling procedure, it is
provided according to a further preferred embodiment that
the tension elements are secured to a sleeve-shaped element
arranged on the drill bit end facing away from the working
face of the drill bit.
20
In order to ensure a structurally simple and reliable
coupling for the introduction of the tension elements
during the drilling procedure at an excavation movement of
the drill bit, it 1s provided according to a further
25 preferred embodiment that the sleeve-shaped element 1is
secured to the drill bit end facing away from the working

face.

As already pointed out above, the invention provides
30 gecurement to the drill bit and/or tension elements,
particularly on the end facing the interior of the
borehole, for the subsequent centering and the subsequent,

at least temporary tensioning of the tension elements. Such



face of the drill bit. 20 In order to ensure a structurally sinple and
reliable coupling for the introduction of the tension elenents during the

drilling procedure at an excavation novenent of the drill bit, it is
provi ded according to a further 25 preferred enbodi nent that the
sl eeve-shaped elenment is secured to thé drill bit end facing away fromthe

working face. As already pointed out above, the invention provides 30
secur enent at ddieredy | fixdit iomndpartiensaoby eb an®iies , endarédLoth achy¥ing t he
end facing éhe,intenior of the borehole, for _ the subsequent centering and
the subseqléfit IR Y%a&t t ipoPar§iPefisi 6APNGofrdHe thsidntfenEhes.
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t he borehol e such that elevated forces w be creat agai nst an
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and, rggul tingthersflom, an (42 abubuent,gn khe horehol g i nney wal i,
expanded in the direction of an extraction movement £rom
the borehole such that elevated forces will be created
against an extraction from the borehole by an expansion of
the sleeve-ghaped element and, resulting therefrom, an

15 abutment on the borehole inner wall,

As already indicated above, additional tensioning of the
tension elements is feasible after the solidification of -
the curable fluid, wherein, in this respect, it is proposed

20 according to a further preferred embodiment that further
tensioning of the tension elements by a further distortion
or twist is effected after the filling of the borehole with
a curable fluid and, in a manner known per se,
solidification of the same.

25
To solve the objects mentioned in the beginning, a device
of the above-identified type is, moreover, essentially
characterized 1in that anchoring or fixing elements for
anchoring to the borehole inner wall are provided on the

30 drill bit, on its end facing away from the working face,
and/or on the tension elements, and that the tension
elements, for tensioning or centering, are capable cf being

subjected to a distortion or twist while shortening their



As al ready indicated above, additional tensioning of the tension elenents
is feasible after the solidification of the curable fluid, wherein, in
this respect, it is proposed 20 according to a further preferred enbodi nent
that further tensioning of the tension elenents by a further distortion

or twist is effected after the filling pf-the borehole with a curable
fluid and, in a manner known per se, solidification of the sane. 25 To

sol ve the object s.drendoned | nohhehegi nahng, l@r&g&&ﬁ OfoutN€or the

above-identified type is, noreover, essenti al aracterized I n that
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and absorpéfcnkhe tengion elements over the c¢ross section of the

borehole and ensure the uniform introduction and absorption

of force.

15 For a uniform distribution of the forces to be introduced

| or absorbed, it is, wmoreover, proposed 1in a preferred
manner that the tension elements, in a manner known per se,

are comprised of a plurality of wires or ropes
gsubstantially radially surrounding the drill rod asgsembly

20 and mounted on the drill bit in a non-rotational manner
relative to the borehole wall during the formation of the
borehole. By mounting the tension elements on the drill bit

in a non-rotational manner relative to the borehole wall
during their introduction, a reliable introduction will,

25 moreover, be ensured.

For the reliable entrainment of the tension elements during
the drilling procedure, it 1is provided according to a
further preferred embodiment that, on the drill bit end
30 facing away from the working face, a sleeve-shaped element
is mounted on the drill bit or an impact shoe cooperating
therewith, with the tengion elements being fixed to the

sleeve-shaped element.



of force. 15 For a uniformdistribution of the forces to be introduced or
absorbed, it is, noreover, proposed in a preferred manner that the tension
el enents, in a manner known per se, are conprised of a plurality of wires
or ropes substantially radially surrounding the drill rod assenbly 20 and
mounted on the drill bit in a non-rotatgonal manner relative to the
borehole wall during the formation of the borehole. By nounting the
tension elements on the drill bit 1in a non-rotational manner relative to
the borehole wall during their introduction, a reliable introduction will,
25 noreoveTo hkeppnstr ethe Feeculemeeaki ajd eapahoaagaerit ofhét hartieasilmit

el ements during the drillin% procedure, it is grovided accordi to a
further praPefPed ‘ERASTATeRLCPRAES ofPE h&3dd | FEBFETERE 35  a&i %%y from
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an inpact shoe cooperating therewith,”with the tension el enents being
fixed to theefstrede- shigsetingrdnenthat 8 thio sgppere-shapsdcurehemnior

anchorage of the drill.bit.. and/or.tension.ele t i rifng or
o least: PemBOLEry TerershrgtafiLy SoRrEln s S oY SRR I s
preferred pabadi erphntigat dhei sl eeved shapedoal ageand,/ecenprdrses ilmg of
longitudinally extending slit and is capable of being expanded during said
t ensi oni ngTBAJFBRS LRt BFPAERBE- the tension elenents. 10 A structurally
sinmple and reliable fixation of the tension elenents via the sleeve-shaped
el ement and a reliable expansion during centering or tensioning wll,

nor eoMidr , Bestructurally simpie and reliable fixation of the tension

elements via the sleeve-ghaped element and a reliable
expansion during centering or tensioning will, moreover, be
ensured in that the sleeve-ghaped element is secured to the
drill bit, oxr an impact shoe cooperating therewith, in a
15 fixation region extending from the working face of the
drill bit and having an increasing outer diameter, as in
correspondence with a fuxther preferred embodiment of the

device according to the invention.

20 For the reliable and proper securement or fixation of the
device, particularly on the end facing the interior of the
borehole, 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 foldout hook,

25 projecting from the outer periphery of the drill bit and/or
sleeve-shaped element. Such hooks will penetrate into the
surrounding rock or soil material and, hence, provide
securement during the tensioning of the jacket tube. By
arranging the pivot axes of the hooks, 1in particular, on

30 hook ends facing the borehole interior, the substantially
automatic emergence of the hooks will be caused by a
retraction of the device or tension elements during

tensioning such that no additional and optionally expensive



ensured in that the sleeve-shaped elenent is secured to the drill bit, or
an i npact shoe cooperating therewith, in a 15 fixation region extending
fromthe working face of the drill bit and having an increasing outer
dianeter, as in correspondence with a further preferred enbodi ment of the
device according to the invention. 20-Far-the reliable and proper
securenent or fixation of the device, particularly on the end facing the

interior ohebh8nibREehe)e, bking Sng" Qrded ageendiRd 0 @nd urtiher pref erred
enbodi ment that the fixing elenents are conprised of "at |east one hook or
the |ike, #ncharinguedementdoullhobk, reguprefiecti ng fromthe outer
periphery of the drill bit and/or sleeve-shaped el enent. Such hooks w ||
penetrate into the surrounding rock or soil material and, hence, provide
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different steps in the realization of the nethod according to the
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the step of nLBRdbh! | g Precedune: A¢COdi BEehO JM&ecuring the drill

bit and/or tension elements to the borehole wall with the
drill rod assembly already removed, and Fig. lc¢ showing the
step of tensioning and/or centering the tension elements;

15 Fig. 2 is a schematic, perépective illustration of a device
according to the invention for carrying out the method of
the invention;
Fig. 3, on an enlarged scale, illustrates a section through
the region of the drill bit as well as an impact shoe

20 following thereupon, and a sleeve-ghaped element for
introducing and fixing tension elements; and
Fig. 4, on an enlarged scale, depicts schematic
illustrations of fixing elements used to secure the device
and/or tension elements, in particular, on the end facing

25 the interior of the borehole, Fig. 4a illustrating the
state of completely extracted or expanded fixing elements
and Fig. 4b illustrating an intermediate position of the

fixing elements.

30 PFig. 1 depicts different steps in the production of a
borehole wusing a device generally denoted by 1, for the

drilling, in particular percussion drilling or rotary



invention, Fig. | b showng the step of securing the drill bit and/or
tension elenents to the borehole wall with the drill rod assenbly already
renoved, and Fig. Ic showing the step of tensioning and/or centering the
tension elenents; 15 Fig. 2 is a schematic, perspective illustration of a
device according to the invention forqgarrying out the nethod of the
invention; Fig. 3, on an enlarged scale, illustrates a section through the

region of the drill bit.as.well _as an i t,shoe,. 20 follow ng thereupon,
and a sl Ve SHEPRCR o BHbRiT® or OFf At MhGE: Ag-AndoH xPRg PERs MG B Ertent o-
and Fig. 4scloémaid €0l oy geeisead«es wepi cts schematic illustrations of

fixing elenments used to secure the device and/or tension elenents, in
particular, on the end facing 25 the interior of the borehole, Fig. 4a

L ustrating the, sipigsof.coupl etelyoexiiacted o gxpanded,fd xing ¢ erents

and Fig. 4b illustrating an 1 nternmed ate position the fiXxing el enents.
30 Figs 1 seipenasiceiier éntiistepd idriflie hpiroduci s oprofridedbom@iahe dssi ng a
device generally denoted by 1, far, the drilling, in particular percussion
drilling oftothrg PO CHEPCIESPBA/GFi FOTREY SFHEE1E=2 AT O ook
materi al  gshesahbealiliy ushdaeatied PYdekain, theai bl ustinat s acfonaing to
Figs. 1 and 2, a_ 5 schematically indicated drill bit 4 is provided, which
is set indenpereulsi vYelanBidr Idtaty Pedensse viorm\vemaieiyle 2 d¢fitte not

1 ustrat e i det a1 o1 uha 2 Ok |1 hatod: assenbly, depotediby, S in Fig. Ia
in order to forma boreholée 2 wt excavation el ements i ndi cated on the
drill 1ot 4.
An impact shoe 8, which is more clearly apparent egpecially
from Fig. 3, <follows upon the drill bit 4 via an
intermediate element 7, which will be explained in more
detail below and, in particular, with reference tc Figs. 3
15 and 4, wherein a sleeve-ghaped element 9 is mounted on the
impact shoe 8 to secure and entrain, during the drilling

procedure, tension elements 10 formed, in particular, by

ropes or wires.

20 As indicated in Fig. 1la, the tension elements 10 are
introduced into the borehole in the sense of arrow 11 in a
non-rotaticnal manner relative to the borehole wall 2,
wherein, in addition to being fixed in the region of the
sleeve-shaped element 9, as is even more clearly apparent

25 from Fig. 2, a bearing disc or bearing ring 12 is provided,
particularly on the end projecting out of the soil or rock
material 3, to mount the tension elements 10 formed by

wireg or ropes.

30 Once the bore 2 is completed, the drill rod assembly 5 is
removed from the borehole in the sgense of arrow 13

oppositely to the driving or drilling direction 11, with a



10 An inpact shoe 8, which is nore clearly apparent especially fromFig.
3, follows upon the drill bit 4 via an internediate elenent 7, which wll
be explained in nore detail below and, in particular, with reference to
Figs. 3 15 and 4, wherein a sl eeve-shaped element 9 is nounted on the

i mpact shoe 8 to secure and entrain, dyring the drilling procedure,
tension elenents 10 forned, in particular, by ropes or wires. 20 As

i ndicated in ten3|on el ements 10 are introduced into the

bor ehol e |ﬁufﬁ%9§eﬁi818 SrrSw IPEEHUS e ittt rRiP MR Pt iR ise to

the borehobeaual hg2eheWoehsi:81 b8 addi b pm tpcBekfgedbxedsin the region of
the sleeve-shaped elenent 9, as is even nore clearly apparent 25 fromFig.

2, a bearing disc or bearing ring 12 is provided, particularly on the end
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el ements 1 W res ofF ropes. once t i s compl e
drill rsod aimembhyeSuBS1H&¥ﬁﬂuﬂtimmnbﬁhaﬁhﬂr&h&b@lbnﬁi&h@eﬂ&&dﬁtﬁérOMI13
oppositely, to the driving or dril Ilng direction 11, with a - 11 curable

e

fluid bei ng™FRFIFBHUCEd Gt PRFRNLIpF et WB1EBr SaItE 1F HRRTRFTHES eval of
the drill god asgenblss o ndf teqremlé%\esngof:er@e{@;@ofﬁ?%dréllelmer&% aiae@fa 5

under the 5 sinultaneous 1ntroduction of the cu le fluid into the
i nterior obrehghboiahol ebRtmamite rastiated itder é}ﬂmﬁeedvalri Fifrombthéi xi ng

el enents or horin el Egﬁgt 4 are g utrrent against.the
bor ehol e maP? % %ron1? Pernédl ieﬁ%n?xy aé%emnf? %%r%xg?g?h%d in
nmore det ai vith reference to Fig. 4. After having secured the drill
bit 4 and the sleeve-shaped element 9 with the
interposition of the anchoring elements 14 of the
intermediate element 7, a rotation of the bearing ring or
bearing disc 12 in the sense of arrow 15 in Fig. 1lc is
15 preformed to cause a twist of the tension elements 10 while
reducing their effective lengths as well as centering and
at least provisionally tensioning the tension elements 10
within the borehole 2. At this time, the curable £fluid
introduced into the borehole 2 has not yet completely
20 sclidified such that the desired centering or at least
provisional tensioning of the tension elements 10 can be
reliably effected. In doing so, the anchoring elements 14
act against the removal of the complete device 1 from the
borehole 2 during the centering and tensioning procedure

25 represented in Fig. 1lc.

Moreover, the sleeve-shaped element 9 1s designed to
include a longitudinally extending slit 16, wherein the
sleeve-shaped element 9 is designed to conically taper,
30 particularly on its end 17 facing the borehole interior, so
as to abut on a respective counter-surface on the impact
shoe 8, as 1s more clearly illustrated in Fig. 3. When

tensioning or turning or twisting the tension elements 10,



10 with reference to Fig. 4. After having secured the drill bit 4 and the
sl eeve-shaped elenent 9 with the interposition of the anchoring el enents
14 of the internediate elenent 7, a rotation of the bearing ring or
bearing disc 12 in the sense of arrow 15 in Fig. lc is 15 preforned to
cause a twi st of the tension elenents. 1@ while reducing their effective

| engths as well as centering and at |east provisionally tensioning t he

tensi on ol eRENLS A c hidldy t Becharehole 2 4 skl syt (Shrable f1uid

i ntroduced into the bor has not yet conpfe such
that the deshﬁedO¢enﬂer¢mgr@¢ta¢nIéastaqﬂcwmsempahalensnﬁmunycﬁuﬁ@@

tension elenents 10 can reliably eff | n doin o, the anchoring
el enent s 1&’31”%1%565}5619 stt%%ésjree%‘?/gh?ﬁef f%‘B‘ﬁBFe?e bé'g\ﬁ'sllee B*?Y¥ ot the
borehol e 2cdurinyg tbegGernienang andct ensi ali NPeRE O EHUrR: 125 thepr egeat ed in
Fig. Ic. Mrreover, the sleeve-shaped elenent 9 is designed to include a

| ongi t ddi nBLE§VEXEBABRAG 216MenE, Iwhdfei HOVRE bliceyelitasad ePamerte9 is
desi gned {8oe00be8! lhdedPefa1 B0 RALLACULANYE OMiLs P47 hacling e

borehole interior, so as abut on a respecti Ve counter- Surface on the

I npact shﬁerBthmssakmnoé @Baanbw|IWhEmemyedhenaﬁw@oran@Nkﬁfedmwmfon|ng
or turning_or tMAStIn t he tensjon_elenents 10, - t he sl eeve-shaped

el ement 9 Fg © s IFit AT %ﬂﬁﬁﬁQEfl%ltﬁ%algﬁﬁs@noﬁxﬁﬁaQ%ﬂﬂ%nHQNFq% SRS an
expansi on gt gbgoguggrlspgﬁpgggﬁydof t he sl eeve-shaped el enent 9 by the
provision of the longitudinal slit 16 is feasible such that the 5

sl eevel&haped el enent 9 is noved into abutnent on the borehole inner wall,

whi ch i's nek iéclcﬂist Lat %é ncﬁfgbllec material has golidified, further

tensioning of the tension elements 10 in the region of the

bearing ring or bearing disc 12 can be effected.

15 From Fig. 2, it 1is apparent that the tension elements 10
are secured in appropriate sockets 18 provided on the end
of the sleeve-shaped element 9 facing away £from the
borehole interior. Furthermore, . the longitudinally
extending slit 16 1s again shown in Fig. 2, wherein

20 additional slits 19 are indicated in the end region facing

the borehole interior to enable an appropriate expansion.

From the enlarged illustration according to Fig. 3, it is
apparent that the drill bit 4 is followed by an impact shoe
25 8, which, in a manner similar to the conically tapering
partial region 25 of the sleeve-ghaped element 9, 1is
provided with a conically widening partial region 20 on its
end facing away from the borehole interior such that,
during the tensioning of the tension elements, which are
30 not illustrated in detail in Fig. 3, an expansion of the
partial region 25 of the sleeve-shaped element 9 facing the
borehole interior and subsequently, wvia the longitudinal

glit 16, alsco of the consecutively arranged cylindrical



for the sake of clarity, whereby the anchoring effect of the fixing

el ements 14 against an extraction in the sense of arrow 13 is supported.
10 As soon as the curable material has solidified, further tensioning of
the tension elenents 10 in the region of the bearing ring or bearing disc
12 can be effected. 15 FromFig. 2, itqks_apparent that the tension

el ements 10 are secured in appropriate sockets 18 provided on the end of

t he sl eeve-shaped el enent 9 facjng framth orehqle_interior.
Fur t her mor B EREY | chich Kt 41 | Sl L e 1 S 8 Sk 5% Fi g
2, wherei ne2fcaddit imnak shodsmdid alg | fHé catetvdn dhigenden egead faci ng
the borehole interior to enable an_appropriate expansion. Fromthe
enl ar ged i PPASEr 51 ORC a2 CBF AT RYPR A FFRCt Bon jdeneteqdgparkht that the dril
bit 4 is followed by an inpact shoe 25 8, which, in a manner simlar to the
conically tapering partial region 25 of the sleeve-shaped elenent 9, is
provi déd wFid. a3 cofiicah¢ymareeninglpat¢s athaegilon @0ibh r¢d assemiflaci ng
away fromthe bo%ehole %nter'on such Ehg{ g ring . .the tensioning of the
tension el BRBAEsIOMATCRTaPE 50 1Ko SPARGSt P&t &d /i et dHY i PGS an
expansi on eénthg1l pantbal RYOHR5cinkde sheevershapedrRi-emeydr S Haci ng
the borehole interior and subsequently, via the longitudinal slit 16,

al so of thénEEAdEEEIPVePy ar FaRgedtcyritrdtihgalregiry Harthal d¥eht ol the

Sl cove. shaped Braneni=dd "agatning| RS SR AT ETRA o B0l Sy 10,

5 Fi g.18, ftaethepsoiegsi i cates afllsat grherididd | toodnavdenblduyring the
removal of the drill rod assembly 5 upon completion of the
borehole as indicated in Fig. 1la, the simultanecus
introduction of a curable fluid into the interior of the

borehole 2 via the c¢entral supply opening or central

15 channel 22.

Fig. 4 schematically depicts the fixing elements 14 used to
open or anchor the drill bit 4 and/or the tension elements
10 and the sleeve-shaped element 9, particularly on the
20 gide facing the boxehole interior, wherein it is apparent
that the fixing elements 14 are formed by hook-shaped
elements which are pivotable about an axis 24 and, during
the tensioning or centering of the tension elements 10 in
the sense of arrow 13 of Fig. 1, are brought into
25 engagement with the borehole inner wall schematically
indicated by 2, whereby, departing from the intermediate
state represented in Fig. 4b, the state illustrated in Fig.
4a is reached to provide reliable anchoring. The fixing
elements 14, which may be arranged in an accordingly
30 uniformly distributed manner about the periphery of the
intermediate element denoted by 7 substantially immediately
consecutively to the drill bit 4, thus provide safe

anchoring so as to prevent the anchor-forming device 1 from



whose forenpost part is denoted by 21, not only conprises a central holl ow
space or channel 22, for instance, for the introduction of a coolant into

the region of the drill bit or drill head 4 during the drilling procedure,
but that 10 feed openings 23 are al so provided to enable, during the
removal of the drill rod assenbly 5 upama conpletion of the borehole as

indicated in Fig. la, the sinultaneous introduction of a curable fluid

into the i ior b ol Vj he, c .al_ s ly, i r
central 1§é§ﬁ nﬁ%?gﬁégE%gggﬁﬁﬂgcﬁgéat#%% |$Zd§%%§%§ tEggfi§@%§§%$%ﬁgnts 14
used to opensdonanghendy/be drardtleriity bfandher teheibenslenecalkendt sin 10 and
t he sl eeve-shaped elenegf 9,]Particularly on the_20 s%gf fachg&étﬁgl

bor ehol e i hE8ri 8F™SFhePdi n 3% 9% appartht FtHat the A ngEents94 are
formed by hpeko&hapedn £h&MBRLESWRIEA 8f €1RiyOt abhei BHOELrads axi s e and,
during the tensioning or centering of the tension elenents 10 in the
sense & akep@ioB eleFegtsilOareibgoblft devitec2s ehgagehentasi wlt s

bor ehol e i r he L gal L hd]. cat . 2, Y, p i from
the it or nedtat SorapEe Fobt doertarThcf o thlaBY i fhe SFEFEY i FREC H0EE 11
Fig. 4a ischéddhedatacpnro¥i daer2htabre anchoring. The fixing elenents 14,
whi ch may be arranged in an accordingly 30 uniformy distributed manner
about the periphery of the internmediate el enment denoted by 7 substantially
i nmedi ately consecutively to the drill bit 4, thus provide safe anchoring
so as to prevent the anchor-formng device 1 from- 14 being extracted
fromthe bore 2 during the subsequent tensioning and/or centering of the
tension elements 10 in



the sense of arrow 13 in Fig. is and enable the introduction and
absorption of large tensile forces via the 5 tension elenents 10 using the
device 1 or anchor as well as the curable fluid contained therein, after
the final solidification of the latter. - 15 CIl ai ms 1. A nethod for
drilling, in particular percussion drililsing or rotary percussion drilling,
a hole (2) in soil or rock 5 material and for form ng an anchoring in said
hole (2), wherein a borehole (2) ién%oé qTQX the introduction of a dril
bit (4) nmounted on a drill rod asse Iyn%S and tensioning elenents (10)
coupled to the drill bit (4) are introduced into the borehole (2) during
the drilling 10 $roc§dgre, Whﬁ%ein the drill rod assenblg,(S) i s. det ached
fromthe dfi I BFEERA) TGRdF EhdbRE" f FBPERE: Bt BhoPer ¢955 19 ot Lot i on

of the borghokethzy, prREURAIR Mriduridg 4 heotempyal 1of ddhe did lhodied
assenb%g (5) fromthe borehole (2), acurable fluid is introduced into the
borehol% (2%te5idhr éigh Eoholflcewisgacan (2ryhproviddd i maife hodiel | (3od

assenbly ( racteri i N, 4\h t L bit ( r. the tension
el enment s (?%??Q?ﬁ ?h%ﬁgﬁﬁﬁgébigﬁ ?%%iﬁgrg%%ekynkéﬁié#%ﬁg§%é§¥%ﬁej%f%, are
secur ed todrhelbdriehol(e) wabhntedd drhas t@nsilonkreg aiaiblent(eni ngndf the

tension 20 elenents (10Q) are efggﬁted by a partial distortion or tw sting

whi | e shor FERPHGERE ELFBER Fe (IHgtFRURIeE he® EBFedr21ia it ndd &%%r di ng
to claimlinehanactari z8doi Nnchbat ho2ahsdkd (NSi Q-NEgandhor e ef

the tension elenents (10) are effected after the renbval of the dr|$? ?Ld
10 procedure, wherein the drill rod assembly (5) is detached
from the drill bit (4) and removed from the borehole (2)
upcn completion of the borehole (2), and wherein, during
the removal of the drill rod assembly (5) from the borehole
(2), a curable fluid is introduced intce the borehole (2)
15 through a hollow space (22} provided in the drill rod
assembly (5), characterized in that the drill bit (4)
and/or the tension elements (10), in the end region facing
the interiocr of the borehcle, are secured to the borehole
wall, and that tensioning and/or centering of the tension
20 elements (10) are effected by a partial distortion or
twisting while sgheortening the effective lengths of the

same .

2. A method according to claim 1, characterized in that
25 said tensioning and/or centering of the tension elements
(10) are effected after the removal of the drill rod

assembly (5} and introduction of the curable fluid.

3. A method according to claim 1 or 2, characterized in
30 that, in a manner known per se, the tensibn elements (10)
are comprised of a plurality of wires or  ropes

substantially radially surrcunding the drill rod assembly



assenbly (5) and introduction of the curable fluid. 3. A nmethod according
to claiml or 2, characterized in 30 that, in a manner known per se, the
tension elenments (10) are conprised of a plurality of wires or ropes
substantially radially surrounding the drill rod assenbly 16 (5) and
mounted in a non-rotational manner rel agive to the borehole wall during
the drilling of the borehol e (2). 4, A nmet hod according to claiml1, 2 or 3,
characteri t i 0 d (L0 sl eeve-
Shaped of clent ~P) PaRREbe 48 R RS e B r Lo PST s Sty frorfthe

wor ki ng fab®r®HlOId§laNaillldiub1mg(1é&)e &1 1A 1red hefl tﬂeé:ajscdlrenga]teo (czl)al m 4,
characterized in that the 10 sleeve-shaped elenent (9) is secured to t he
drill bit end facing away fromthe working face of the drill bit(4). 6. A
met hod accor dingetAoll abBh4da@hgScoChakagt ari zedyd iy thalrdhe sireye-shaped
element (9) is expanded at |eaSt 15 over a partial region of its periphery
and/ or 5 ongizbdithsl exaelet oslauentg sEiA tensi erEawyeandior acentesviary of

the tensign, égn@tk %£p)gﬁ)fur %Eggﬁen%gcgﬁdegﬂjﬁhaQ one of clakgﬁti to

6, 20 charac erizéd 1nth Si oning of &n&Fon

(10) by a &wsyherodi shervoowing fadstof stied f@ei®d bafter) the filling of the
borehole (2) with a curable fluid and, in a manner known per se,
solidification of the same. 25 8. A device for drilling, in particular

per cussi ons drj| rhéegodoacégfawg PE& Cé'?éin?”a drihd 00e e 21 1Oh €1 Dnd tsl% | or
rock material and for formng an anchoring, wherein a borehole (2) is

f ormed Oby shecevatsbapedi shenena diPil lisiseduedndo torsiderilig keltenrd s (10)

coupl ed tOfgggngré%éybf£0&4%hgr§ork1ng face of the drill bit(4).

6. A method according to claim 4 or 5, characterized in
that the sleeve-shaped element (9) is expanded at least
15 over a partial region of its periphery and/or longitudinal
extension during said tensioning and/or centering of the

tension elements {10).

7. A method according to any one of claimg 1 to 6,
20 characterized in that further tensioning of the tension
elements (10) by a further distortion or twist is effected
after the filling of the borehole {2) with a curable f£luid

and, in a manner known per se, sclidification of the same.

25 8, A device for drilling, in particular percussion drilling
or rotary percussion drilling, a hole {(2) in soill or rock
material and for forming an anchoring, wherein a borehole
(2) is formed by the introduction of a drill bit {(4) and
tensioning elements (10) coupled to the drill bit (4) are

30 introduced into the Dborehole (2) during the drilling
procedure, wherein the drill rod assembly (5) is detached
from the drill bit (4) and removed from the borehole (2)

upon completion of the borehole {2), wherein the drill rod



30 introduced into the borehole (2) during the drilling procedure, wherein
the drill rod assenbly (5) is detached fromthe drill bit (4) and renoved
fromthe borehole (2) wupon conpletion of the borehole (2), wherein the
drill rod - 17 assenbly (5) is formed with a holl ow space (22) extending
substantially in the | ongitudinal direat7ion of the drill rod assenbly (5)
and provided for the introduction of a curable fluid into the borehole (2)

during the pegRuel 9k)5 sherdinidd 1 ad, agsgh fé)gagrf?l?%ﬂe a2,

characterized nchorlng or fixing elenmen rl%g to
t he borehobebsnaatlahly dre phovidediondtihel diiddctiicn (4f, ttwe idsiEnd
facing awa wor Ki face, on t e tensio elenents
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capabl e of chehRgesyhigat athtlDd whdliSdPEhDE 05) t Wust hRY tHehid&Sshor teni ng
their effective Iengths, on their ends (12) prolectln out of the borehole

(2). 15 9. thedesivdd lacawdi repaanklai m(8) chapact dhiezeddnehdla t o) .
t i l & f
ensi on € E‘E'(?En%té}%ed' Bha tﬁgngﬁgﬁﬁﬂ‘ﬂ%fl r ffx iea}c%r%gft[.é SgunP £&r

plurality of Wwres or ropes y Surr ding the
drill rod asshabhyg (=5)] Eﬁm hnnehemeonmwerWajﬂ @ré p#pviided on the

non-rot ati 2Q man relative to the borehole wall during the formation
of the bor ﬁb q?) 26 ' AGeviER &%r BRAYRE 0 AWRH nf BB tHS CRAFAERSr i zed

in that, enckhe &{didr bbh end fachsthanay hkamst thd/)OV KR vhad acgs @
sl eeve- shaped elenent (9) is nDunted on the drill bit (4) or an inpact shoe

(8) cddber aEPAFONherkamam:s wililR) .t Weox efsingd callagems CEDLepdingg faxed to
the sleeveg gBQB?g of being subjected to a distortion or twisting

while shortening their effective lengths, on their ends

(12} projecting out of the borehole (2).

15 9. A device according to claim 8, characterized in that the
tension elements (10), in a manner known per ge, are
comprised of a plurality of wires or ropes (10)
substantially radially surrounding the drill rod assembly
(5} and mounted on the drill bit (4) in a non-rotational

20 manner relative to the borehocle wall during the formation

of the borehole (2).

10. A device according to c¢laim 8 or 2, characterized in
that, on the drill bit end facing away from the working
25 face, a sleeve-shaped element (9) is mounted on the drill
bit (4) or an impact shoe (8) cooperating therewith, with
the tension elements (10) being fixed to the sleeve-shaped

element (9).

30 11. A device according to claim 10, characterized in that
the sleeve-shaped element (9) comprises a longitudinalily

extending slit (16) and is capable of being expanded during



element (9). 30 11. A device according to claim 10, characterized in that

t he sl eeve-shaped el enment (9) conprises a longitudinally extending slit
(16) and is capabl e of being expanded during - 18 said tensioning and/or
centering of the tension elenents (10) 12. A device according to claim10
or 11, characterized in 5 that the sl aeve-shaped elenment (9) is secured to

the drill bit (4), or an inpact shoe (8) cooperating therewith, in a
fixation regi@nteaQ)cexhending 4+ O%BE@rwgk'&g tace @hglily didddndi t (4)
and having an increasing outer dianeter. 10 13. A device according to any

one of clalk®) 7 to 12, characterized in that the fixing elenents are
conprised of at |east one hook (14) or the like, in particular fol dout
hook, projecting fromthe outer periphery of the jacket tube (4) and/or
t he sl eevershapedeel.egeatcb2HingSto claim 10 or 11, characterized in

5 that the sleeve-shaped element (9) is secured to the drill
bit (4), or an impact shoe (8) cooperating therewith, in a
fixation region (20) extending from the working face of the

drill bit (4) and having an increasing outer diameter.

10 13. A device according to any one of c¢laims 7 to 12,
characterized in that the fixing elements are comprised of
at least one hook (14) or the like, in particular foldout
hook, projecting from the outer periphery of the jacket
tube (4) and/or the sleeve-sghaped element (9).

15



