- 1 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
relates 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 borehale is fornmed by a drill bit
nmounted on a drill rod assenbly. The i ivention further relates to a device
for drilling, particularly percussion 10 or rotary percussion drillin a
hol e in soi IMEH’I-I(DEDCEKND nBEEECE| FaRdDREELENE, pPodieCUoARGY BﬁRﬁﬁﬁﬁapﬁnQ
wherein a |
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soil or rock material and the subsequent fixation of an anchorage or
lining in the borehole, it is, for instance, known fro 98/21f 9 and WO
98/ 58132 t o ThAt rofuRean 1T8IRFE isHe 6P 1PRERett? uBe THHYE hédBor Ehbl & &t i ng
the 20 dyil LE0g ;puy Q%§q$; e}OLsbOshange E%E%H?ﬁ'ﬁgk@ﬁséﬂﬁﬁrﬁr1QQHQ@§SI@n
drilling, ereupon, ? t he conpl etion of bore, part of the dril

bit is opt|@nablwxmeeowéddﬁwxm¢hemaberehéleﬂtbgélhemgwﬂﬂhaﬂﬁ$QFﬁgq tbd

assenbly, while the nv e tube re mnthl t he. bor ehol h t an
25 anchor wPRE-YsulBet ueﬁ%%fpedélfar n%ﬁﬁefnltsh Pore o%/ b% Fi H1I G'Ll n%bg
curing ﬁasswb%heefdﬁeoﬁar@ dAGaar di-gg tosédebleonfilgur ahiventden ofiirtheMO

98/ 58132, the drill rod assenbly may be provided with additional ribs and
gr ooves onﬂﬂk@&ﬁﬂeﬁopeHQ@ﬂaﬁﬁsipﬁsdfél RSP e RAT DA NG HSH00E° 36"

anchori effect Lo quen??'%%l cfrglglﬁ%ﬁfnblay eRRi Ng, Widihi nthersck

bor ehol i'ch® |s s further enhance the anchorage
effect, It m&me&dbllﬁ&kﬁnﬂﬁr the production of an anchorage, wherein a

borehole is formed by a drill bit mounted on a drill rod

assembly.

i5 In the context of the production of a hole or borehole in
soil or rock material and the subsequent fixation of an
anchorage or lining in the borehole, it is, for instance,
known from WO 98/21439 and WO 98/58132 to introduce an
envelope or djacket tube dinto the borehole during the
20 drilling procedure, for instance percussion oOr rotary
percussion drilling, whereupon, after the completion of the
bore, part of the drill bit is optionally removed from the
borehole together with the drill rod assembly, while the
envelope tube remains within the borehole guch that an
25  anchor will subsequently be formed within the borehole by
filling a curing wmass into the same. According to the
configuration set out in WO 98/581322, the drill rod
assembly may be provided with additional ribs and grooves
on its outer periphery so as to ensure an accordingly good
30 anchoring effect in case the drill rod assembly remains
within the borehole, which 1s subsequently £filled. To
further enhance the anchorage effect, it is, for instance,

known from AT-U 5644 to bring the envelope tube into



known from AT-U 5644 to bring the envelope tube into - 2 abutnent on the
inner wall of the borehole by widening its outer periphery. Aternatively,
it is known to renove the drilling tool 5 together with the drill rod
assenbly froma borehole after the production of the borehol e, whereupon a
separate anchor or anchoring neans is subsequently introduced into the
borehol e, as has, for instance, become “kifown from EP-B 0 241 451, US-A
4,490,074, nE-AS 21 05 888, US-A 4,310,266 or 10 EP-A 0 875 663. That known
prior art iawokwestt ey drawhanker thalltbeé bbeeholrehbds ty badeaded rits
first nethod step, whereupon, after the renoval of the drilling tool plus
drill rod aS&&RB| PEX¢-RESZ¥choring device is introduced into the optionally
very long borehole in a further nethod step, 15 after which abutnment on the
borehole wall is acconplished by renoving the respective hol ding device
whi | e wi denkigernhsigetler ditneter known stpmigeiate! yhgppaF éht 1RHat oot

only an accordingly increased t [ 1.§, I.red he 1m0
separate op PgﬁFﬁﬁxsﬁﬁgéﬁq%ﬁ% a aﬁgéogéggﬁ%ﬁ Iﬁgethﬁgéﬁ%§%¥hintrodd%tion
of such an apeheribAgctdevi e& ahegneateHergt whwidduent & | sqpaotd earsanchor

Furthernore, it is to be anticipated that the rempval of the drjll
devi ce t ogePHer2UFPATERE d??@?srdﬂaaé%%ﬁﬂﬂQVQ§ﬁaiihént§8%§§&Eenin£O e
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solid soil or rock, whereby it must be safeguarded that no material wll,

for instanceslbreak USntro 4t He thoyighollE -t idlg Ghe3 & i VS Ry protediie oF
e L L A R
borehol e sotastt G-HEeNIB8FehbBei RakodUct boNmabiet hith a first method step,
whereupon, after the removal of the drilling tool plus

drill rod assembly, the anchoring device is introduced into

the optiocnally very long borehole in a further method step,

15 after which abutment on the borehole wall is accomplished

by removing the respective holding device while widening

the outer diameter. It is immediately apparent that not

only an accordingly increased amount of time is required

for the two separate operating steps, but that an

20 optionally subseguent introduction of such an anchoring
device of great length will entail problems. Furthermore,

it is to be anticipated that the removal of the drilling

device together with the drill rod assembly and the
subsequent introduction of an anchoring device is feasible

25 only in comparatively solid soil or rock, whereby it must

be safeguarded that no material will, for instance, break

into the borehole during the drilling procedure or after

the removal of the drilling tool and prior to the final
introduction of the anchoring device, which material would

30 block the borehole so as to render the introduction of the

anchoring device impossibkble.



anchoring device inpossible. - 3 The present invention ains to further
devel op a nethod and device of the initially defined kind to the effect
that an anchorage to the inner wall of the borehole is achievable

i mredi ately after the conpletion of a borehole with a 5 sinplified overal
construction and reduced tine expenditure. To solve these objects, the

met hod according to the invention, departing froma nethod of the
initially defined 10 kind, is essentially characterized in that, after the
conpl eti on Ohet peelenehdlreers jghuralms ytof furhhpar tevelap, 2 wedgeds Haped

spreadi ng el enents arranged at. a .distapce from .the i1l kit a iented
contrary to%EHe&<qr A i %ﬂﬁgﬂéi%%1éﬁ 1B8% eﬁ&@g |ﬁtgkfhgiﬁ%qt£§h$%éﬁp
borehol e foppedolaghy ddecilsi bhnbit waBy re@l tEé ngorervRdi dteel yclaideblde
conpl etion of the borehole, an anchorage via, in partjcular, wedge-shaped
spreadi ng elismedistediyeneBiercobles argotple heor 99 | Ay BPFERPHLEN, WEhE 2
addi ti onal I ste epar i.ntEQduci an e i 20
t he congfetgggggﬁgﬁo%e afﬁgngﬁé prgéﬁé%gh?%%ggal ggdthe drif%grodgﬁﬁé
assenbl y andx@einklicnget.ool s can be obviated so as to achieve an
accordingly large time saving. Moreover, the nethod according to the
i nvention can be applied irrespectively of the soil or rock naterial to be
drilled 25 &hroughesi ReR RN ansherage immef fipaliedt | mddwrddighote the
imedi ately after the formation of the borehole, so that even w.th |ogse
rock, with whiventbesakidegpanting tiyave a evasitaml 9y Fhaarey Biat Baste5dret the
renoval_ of the . drilling_tool pr.i he _i-nt £ Qduction o 30
anchoréﬁ%, %&ngrffﬁgul?gggnﬁéggage %é%gggggl%FFh LAuEhae! h£88r30che
completion of the borehole, a plurality of, in particular,

wedge-shaped spreading elements arranged at a distance from
the drill bit and oriented contrary to the drilling
direction are extended into the wall of the borehole formed

15 by the drill bit. By realizing, immediately after the

completion of the borehole, an anchorage via, in
particular, wedge -shaped spreading elements oriented
contrary to the drilling direction, the additiocnal

operating step of separately introducing an anchorage into
20 the completed borehocle after the previous removal of the
drill rod assembly and drilling tools can be obviated so as
to achieve an accordingly large time saving. Moreover, the
method according to the invention <can Dbe appiied
irrespectively of the soil or rock material to be drilled
25 through, since an anchorage is effected in the borehole
immediately after the formation of the borehole, so that
even with loose rock, with which breaking in is to be
eventually feared at least after the removal of the
drilling tool and prior to the introduction of an
30 anchorage, no difficulties need Dbe feared ag with
anchorages to be produced subsequently. By extending ovr
expanding the, in particular, wedge-shaped spreading

elements oriented contrary to the drilling direction, the



anchorages to be produced subsequently. By extending or expanding the, in
particul ar, wedge-shaped spreading elenents oriented contrary to the
drilling direction, the -4- introduction of at least the tips of the
spreading el enents oriented contrary to the drilling direction will be

i mredi ately caused so as to provide an accordingly good anchoring effect

i medi ately after the borehol e has been 4 —conpleted. To ensure
particularly sinple extending of the spreading elenents after the

conpl eti on ahttrheuhadehobé, aitt liesstpropotecsacdortdien g e st jpreferqueaht s

enmbodi nrent that the 10 extension of the spreading el.enments is init.iated
and/ or  ef f BELERTHF aCF6¥%ﬁ%qghaﬂxﬁnv§W%ntBBFﬁgﬁggdrQFFEF%&CEES§Wﬁﬁy pE

contrary toiphesdibresti o @ledotal i 98 oy bhevpredust i @BcetdihBeybarehol e
by the drill bit. It is, thus, feasible to realize the production of a
bor ehol e i naacbomiagt ioicts irasdéatipy) vperEirsi 6hedrRersiy dr hAst LS8

per cussi_on drigling, by providing a defined direction of rotation during
the drill inﬁOBP gggufe, wher eupon, after the conpletion of the borehole,
the extension of the spreading elenents is initiated and/or effected by a

rotational 20 novenent of the drill rod assenbl%dcontra y,.to thgreg'ﬁgftion
of rotationTPoreRHE r BAUEEFYA2SE Yt Hel Bt ehGFEERHE%e bl &7 Fhe™ BT i 6

i ntroductiop;afchie spreadi ngnel epBpbsecWohhodt ipher fbiagonkth 1he is
drilling procedure, it is 25 provided according to a further preferred

enbodi nent phaposede spreadiing ekenent spaeéepredt resedinanthetdrt ection
Lo ennafbe. ERESHRARDY i B of oLt CARBRG S ppart The 17 CAZEd&Reataldy GF der
effected by a rotational movement of the drill rod assembly
contrary to the direction of rotation for the production of
the borehole by the drill bit. It is, thus, feasible to
realize the production of a borehole in a conventional
15 manner by percussion drilling or rotary percussion
drilling, by providing a defined direction of rotation
during the drilling procedure, whereupon, after the
completion of the borehole, the extension of the spreading
elements is initiated and/or effected by &a rotatiocnal

20 movement of the drill rod assembly contrary to the

direction of rotation for the production of the borehole.

To enable the simple introduction of the spreading elements
without interfering with the drilling procedure, it is
25 provided according to a further preferred embodiment that
the spreading elements are prestressed in the direction
towards the drill rod assembly during the drilling

procedure.

30 In order to enhance the anchoring effect and/or support the
proper introduction of the spreading elements having, in
particular, wedge-shaped tips extending contrary to the

drilling procedure, it is proposed according to a further



proper introduction of the spreading el enents having, in particular,
wedge-shaped tips extending contrary to the drilling procedure, it is
proposed according to a further - 5 preferred enbodi nent that, during the
energence of the spreading elenments, and/or alternatingly with the

energing novenent of the sanme, the drill_rod assenbly is respectively
powered or retracted in the direction towards 5 the open end of the
borehole, contrary to the drilling direction. The sinultaneous and/or

al t er nat i ng ppelflemgdor empodérieng ofhehe divting odlhussemsingease Réncele of

h di I dur i h | ' f
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to accor di ngloyepicenot ecfhe crancherinag efifiect . aifiter thead spreadinig yopehs or
energence of the spreading elenents, an anchor elenment is forned via.the

drill rod FSS@ESEnbIo F GIRTTIHY PR FRETBEEEROI® 4ttt s 1M WPT#TIbit.
I'f special demands.ar & {mdeson.fphe b@mgl%ge,cbhtkawpr@cpow@ ageording to

a further preferred enbodi ment that, after the conpletion of the borehole
and ener gendg rect iamchdPihegsefmufliienspreadingy @f epthesnathagdryllingd or
assenbly 20_is subdivided,, in particular, in_t region of_.the reading
el enents an@FERoVEd Pfontthe Bortholtd anﬁss?ggﬁgcé%n%y gﬁﬂg%%hoﬁeelgﬁ%nt,
in particul apraacable stdnahtks agehohg WAECBmeSoeoRnecthathent @aisecuthe
screwed, with the rill rod assenbly subportion remaining in the_borehole.
By 25 subdi Fitdisngof hébdr | PPrRadinssAANERHES | fCackreahee® Wik e t ReSP1Y

i nventi.pn, o, hange, | t chance Of JEMVANG 1R SHRPRELL ONEykt
has beé@ﬁe %%ggﬁble tolﬁéé a%%gthgsdr?%I %deagsseanggdﬁon conpl eti on of

t he bor ehol enahdrdamer geifeet .

After the sgpreading open or emergence of the spreading
elements, an anchor element is formed via the drill rod
15 assembly remaining in the borehole as well as the drill
bit. If special demands are made on the anchorage, it is
proposed according to a further preferred embodiment that,
after the completion of the borehole and emergence OY
anchoring of the gpreading elements, the drill rod assembly
20 is subdivided, in particular, in the regicon of the
spreading elements and removed from the Dborehole and
replaced by an anchor element, in particular a cable strand
anchor, which is connected, in particular screwed, with the
drill rod assembly subportion remaining in the borehole. By
25  subdividing the drill rod assembly as in accordance with
the invention, and, hence, offering the chance of removing
a subportion, it has become possible to replace the drill
rod assembly upon completion of the borehcle and emergence
or anchoring of the spreading elements, by an appropriately
30 specialized anchoring element, for instance a cable strand
anchor, which is accordingly connected, for instance
screwed, with the drill rod assembly subportion remaining

in the borehole and with the drill bit.



or anchoring of the spreading elenents, by an appropriately 30 specialized
anchoring elenent, for instance a cable strand anchor, which is
accordingly connected, for instance screwed, with the drill rod assenbly
subportion remaining in the borehole and with the drill bit. - 6 To solve
the.objects set out in the beginning, a device of the initially defined
kind is, noreover, essentially characterdzed in that, in a portion joining
the drill bit, 5 a plurality of, in particular, wedge-shaped spreading

el enents oriented contrary to the drilling direction are provided, which

are extensihle into the |1 of the_ borehole. after .the conpletion of fhe
borehol e fo ﬁe&#&V%rébezﬁkq?ciﬁtge%hgyEiﬁanPFi%ﬁ%ﬁ?nW%%g§%§%%%&§ of
spreadi ng 1@hel enefitisSi Orient @8s COSHT akynbo tike driddddigewi r essdant pa y

emer gi ng upon conpl etion of the borehole allow for the imediate

real i zat i on<HRTacEErd Zasc Hat agttthi 12 AchPEViRg JairdeCoridihdist Haryet ti me
savi ng. g5 Eor _t reliabl e i nt.roduyct.i.on, of_ .t he ol Shenent s, g d hout
i nt erfer%ncgt i tl%%ta%gt ri Ioﬁ’ng lﬁlr olci%gut?%%atg“ s @és%%%gésk’ie‘%a accordi ng toéa
further prekéemedtenbodi eentdt hantrtthy speeadienglel Eheng s ddre cgower edye

articul arl restressed at | east one  strap, .in the dir i on.t owar ds
b0 the dri | \FgrPg’d%&QsenM?x}cgﬁri%etﬁé‘tcﬁfm‘?%@ Blrfb"c%du‘in?ee. ﬁ&areﬁ heSs ol 1Dl o
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anchoring force or effect, it is proposed according to a further preferred
enbodi nent  25ifRat ba#,. i Fhsartilcul a3 iU exX{RAET o AP eTrentPTEA Nt ed
about t gy ry of -1he daill. rod . assegbly angy; ) pingd QLAUARA ang
noveneﬁp?of%?ﬁgggf¥ll to asseﬁgﬁy iﬁ%z diregtionlcontgary to a rotational
novenent caemeediaut upon completion of the borehole allow for the
immediate realization of a safe anchorage while achieving

an accordingly large time saving.

15 For the reliable introduction of the spreading elements
without interference with the drilling procedure, it is
proposed according to a further preferred embodiment that
the spreading elements are powered, particularly
prestressed by at least one strap, in the direction towards

20 the drill rod assembly during the drilling procedure.

For the reliable expansion of the spreading elements and
introduction of an appropriate anchoring force or effect,
it is proposed according to a further preferred embodiment
25 that an, in particular, annular expansion element is
mounted about the periphery of the drill rod asgembly and,
at a rotational movement of the drill rod assembly in a
direction contrary to a rotational wmovement carried out
during the performance of the drilling procedure, 1is
30 displaceable in the direction towards the drill bit along
the longitudinal direction of the drill rod assembly and
cooperates with the wedge-shaped spreading elements, which

are pivotally articulated to a bearing element which is, in



during the performance of the drilling procedure, is 30 displaceable in the

direction towards the drill bit along the longitudinal direction of the
drill rod assenbly and cooperates with the wedge-shaped spreadi ng

el enents, which are pivotally articulated to a bearing el enment which is,
in partlcular fixedly connected to the dr|II rod assenbly and arranged
between the expansion el ement and the drill” bit. As al ready indicated
above, percussion or rotary percussion 5 drilling is effected by a novenent

of the dril pabticofarhe ficeidlly cogngssesblity ithe dpriddefhate dsHaeety GNdf
rotation, wherein.s on_of rotati qn of .t r sembly is
rever sed fo?rFﬁgggxtgﬁgwgﬁ tht §X§5P§§&n 5 e%ﬁégguﬁtﬁn oﬁﬁgf'?%'av0|d

any interference with the 10 drilling procedure and enabl e the spreadi ng

elenents to be safely extended at a reversal of the rotational novenent of
the drill rd8 asseaByy larden tere abOWS! e BSGH WS iHe OthGiBRdIe PFEcYES1on

mor eover pfigmﬁﬂgt hat e%tfsécgzzeﬁ n}%ﬂ% ﬁ&vérﬂ&a@ SRER | arﬁrlqv'bqecd &N dihe

expansi on elenment, "which 1 el enent uring the drilling procedure,
can be recérwéd|nmdaa&mmmblpr1depr@&§dﬁf1m$@wdedegnloheOﬁxr@WﬁEWQHOf

th [ | t d, at t he di t f.at
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el ement anda20egpionted tevkhedantesiornef theeflevbee,of Ncpedeiptandimyent
t he expansion elenent froma rotational novenment and cause its

di spl acenenelanengst heInorrg:r@@au rfeﬂ @vpé@tu 6RYby 1PRETIBFBUFSi ORl bR ahe
t hr eadeg, cwggg%mge Icaeraucf%r M@tggéega&hae 1R fn%rsf% be

enbodi nent € accor to the i nvention rilling
procedure i safthusextealieziedt ﬁﬂn&W@MMM&'dﬂuﬁhdtgauaqmnﬁaknmqﬂ&mmnn Q%
PEZEd relatlve tgrligre%gkyg §g§% rgs in the f%%glogo%%leta%kfhet w@ﬁée
borehole, it 1is, moreover, proposed that at least one
spring element is provided on the expansion element, which
15 spring element, during the drilling procedure, can be
received in a recess or depression provided on the
periphery of the expansion element and, at a reversal of
the direction of rotation, cooperates with at least one
profiling provided on at least one spreading element and
20 oriented to the interior of the device, in order to prevent
the expansion element from a rotational movement and cause
its displacement along the longitudinal direction by the
provision of a threaded connection, as in correspondence
with a further preferred embodiment of the device according
25 to the invention. The drilling procedure ig, thus, realized
in a manner that the expansion element is moved relative to
spreading elements in the fashion of a ratchet, while the
spring element, after a reversal of the direction of
rotation, immediately cooperates with at least one
30 profiling provided on at least one spreading element, in
order to prevent a rotational movement of the expansion
element, whereby the provisgion of an accordingly extending

threaded connection effects a displacement of the expansion



spring elenent, after a reversal of the direction of rotation, imrediately
cooperates with at |east one 30 profiling provided on at |east one
spreading elenent, in order to prevent a rotational novenent of the
expansi on el ement, whereby the provision of an accordi ngly extending

t hreaded connection effects a displacenent of the expansion - 8 elenent in
the longitudinal direction of the drill-rfod assenbly and, in particular,
in the direction towards the drill bit so as to allow the energence of the
wedge- shapedlespheading teleminhg iexidemdilngdéontraoy toft kéedr Bikkiing r&d
direction. In order to ensure an appropriate flus Lngcﬁtfect even, Wth the

r
provi si on oﬁ5§§ﬁﬁﬂ§i6ﬁ“§leﬁ%npa§ﬁﬂF§&ﬁ§Pndjlh%hﬁr LEECFIGRadSARIY TE%i s
proposed acgondiingito & fau ther10.pr eher ked repbod rmmttﬁ@axe@%elﬂa@pe@ne
flushing channel extending in the longitudinal direction of the device is
provi ded w sbireadiadex gdesicot el eremnding org@rt tarensi? e @ %ini 6t 109
anchorigg eft%%%thgg the 15 region of the borehole, it is, noreover,
provi de thgf the ~"éxXpandabl e spreading el enments are arranged to be
substantially uniformy distributed about the periphery of the drill rod
assenbly, as in correspondence with a further referred_enbodi nent o%%the

devi ce accoﬂ@iﬁ&dﬁé'Fﬁe?ﬂ?qﬁﬁuﬁﬁi%ﬂPrQEF%PWQKﬁi)?h{ﬁﬁf%ﬁ Y R QR afithdr i ng

forces willpe iptyoduced Jent 0 Lhes sUkT QURdiRG SehtrOnfoek R earalivia
t he periphe&%%% % Yﬁeﬂgoréhole %ndsdrill rod assen%lyé 25§In addition to
such a honogexl zatsisembdfy .t helf orices prripEsed ntaodee@tngvieot e pEerphery of

the device according tg, Lhe iovention. it FBY.Pe BLOVicdednilh ObAghnle
extending in the longitudinal direction of the device is

provided within the expansion element.

In order to ensure a uniform anchoring effect over the
15 region of the borehole, it 1s, moreover, provided that the
expandable spreading elements are arranged to ke
substantially uniformly distributed about the periphery of
the drill rod assembly, as in correspondence with a further
preferred embodiment of the device according to the
20 invention. As a result, uniformly high anchoring forces
will be introduced inte the surrounding soil or rock
material via the peripheries of the borehole and drill rod

assembly.

25 Tn addition to such a homogenization of the forces to be
introduced, via the periphery of the device according to
the invention, it may be provided, in order to further
increase the anchoring forces to be introduced, that a
plurality of expandable spreading elements are provided

30 about the periphery of the drill rod assembly at different
distances from the drill bit, as in correspondence with a
further preferred embodiment of the device according to the

invention. Such expandable spreading elements arranged at



i ncrease the anchoring forces to be introduced, that a plurality of
expandabl e spreadi ng el enents are provided 30 about the periphery of the
drill rod assenbly at different distances fromthe drill bit, as in
correspondence with a further preferred enbodi nent of the device according
to the invention. Such expandabl e spreadi ng el enents arranged at - 9

di fferent distances fromthe drill bit provide an accordingly safe
anchorage over an enlarged length and, in particular, in the front region
of the devi défdecendi ngiistandres i ndenti onthelur dmg lithe lekpansirerige t M

expandabl e 5 spreadi el nts, so that at |east.sone .of t spr.eadi
el enents ar PRGE lgﬁggiF?&%gﬁFQR%ﬁ%ﬁﬁegv??oﬁPtﬁ@laFEFﬁl%%ﬁﬁgh%né% b
addi tional | yagicstiilbet ed rahold thenperéghenyoef thhe dedevecaannatitinged o

the invention will ensure a safe and reliable anchorage even in the event
of possi bl ytheosérveptigek. fRrdrder the f B¥PRBFIABNOYENI 7ot HERARIRI T g

effect Wi a LBge RRLIPRANATMC!do dnde | 0001 bUdENabrexansien Slrddie: dgvi ce

according to the Tnvention, 1t is proposed according to a 15 fdrther
preferred epbediemest atriratosgr eadidid felementdl s e etren  did féreht kit

di stances fromthe.drill bit e . arranged to be relatiyvel s i he
peri pher al aHrF?r e%‘?‘iib*ﬁl%l?aﬂ% %Fﬁf %%@s@ﬁ?ﬁl“\% 50° 1 Pk ere%% ?gci?j'? ate
the extensi gavRrecetid®-@ofnd heo Ml viguaht spheadiing elament &, safiechand
according to a referred enbodi nent, are arranged at different distances
fromthe ti rgeéfiagﬁé baneheradger &kl 181 t Cheespernt vally, PPESiPdYprbpoded
accor di to._a further preferred enbodi nent 25 that spreading el enents

0
arrangé‘ atrglkferent distances fromthe drill bit cooperate with a conmon

expansi on
Iin order to further homogenize the anchoring effect via the
periphery as well as a longitudinal extension of the device
according to the invention, it is proposed according to a
15 further preferred embodiment that spreading elements
arranged at different distances from the drill bit are
arranged to be relatively offset in the peripheral

direction of the drill rod assembly.

20 In order to facilitate the extension procedure of the
individual spreading elements, which, according £to a
preferred embodiment, are arranged at different distances
from the tip of the borehole or drill bit, respectively, it
is proposed according to a further preferred embodiment

25 that spreading elements arranged at different distances
from the drill bit cooperate with a common expansion
element arranged to be displaceable along the drill rod

assembly.

30 Instead of forming an anchor by the drill rod assembly
remaining in the borehole as well as by the driil bit, it
is proposed according to a further preferred embodiment

that the drill rod assembly is divigible into subportions,



el enent arranged to be displaceable along the drill rod assenbly. 30

I nstead of form ng an anchor by the drill rod assenbly remaining in the
borehole as well as by the drill bit, it 1is proposed according to a
further preferred enbodinent that the drill rod assenbly is divisible into
subportions, - 10 particularly in the region of the spreading el enents,
and an anchor elenent, in particular a égrém/head of a cable strand
anchor, is connectable with the drill rod assenbly subportion remaining in
t he bor ehol paandcodemdyt eich wihd thei®ndrdf | tivg t spreadihy tharemEspe and

i bl e, | eti f_ the b hol d h f
the spreadi g Blafiénts: SPEeF nt PoddCe: amchoH ng elemsnt S adapted 10"

speci al ancherhng effetd:s, 18 panhiethanca wgiadd ecisé rapdl lanchdrassdilchy i s
particularly easy to connect with the 10 drill rod assenbly subportian
remai ni ng i AUPRETESPEhGIEE2 1R Aderthe Raraiidl artih FiPis At & ¥ ishi My
effect, d 1 gy mycover, prefecablypprovi dedetiat thedr iddnsad assenbl v,
in a mariner 'known per se, I's forned with a“flushing channel 15 in its
interior. Stutke sditdarshisagachannethaanot conlemebgenysedof o tiyet reprrding

flushing fluid during the drilli procedure, but, can optionally.al be
enpl oyed t oSitRTEBEGece 8 C&P§m9§%%ﬁeﬁagﬁﬁoﬁﬂﬁ3ﬂ1?%?W%P e i%ﬁ%%%%%e (3% t he
region of thectikp apdieéringt hergeaion ah therspeeaging ekampat sstr2031n

the follow ng, the invention will be explained in nore detail b¥ mag of an
exenpl ary embediprent wstHBnats c BEME 1 qUlagEtt aBedYi n°¢ hé At shpaiyi-hg the

OL20 NS0, BT, rElOackeh®d, ARl REFLLOM LT RUOM, duld st eitbad] rent
25 of a devicé€ according to the inventionh for carrying out the
Tn order to ensure an appropriate flushing effect, it is,
moreover, preferably provided that the drill rod assembly,
in a manner known per se, ig formed with a flushing channel
15 in its interior. Such a flushing channel cannot only be
used to introduce flushing fluid during the drilling
procedure, but can optionally also be employed to introduce
a curable material, which is to be introduced in the region
of the tip and/or in the region of the spreading elements.
20
In the following, the invention will be explained in more
detail by way of an exemplary embodiment schematically
illustrated in the accompanying drawing. Therein,
Fig. 1 is a partial section through a first embodiment
25 of a device according to the invention for carrying out the
method of the inventilon;
Fig. 2 is a section similar to the illustration of
Fig. 1, with wedge-shaped spreading elements extending
contrary to the drilling direction entering the borehole
20 wall after the completion of a drilling procedure;
Fig. 3 is a section along line III-III, through the
region of the spreading elements as well as the expansion

element of the device according to the invention;



met hod of the invention; Fig. 2 is a section simlar to the illustration of
Fig. 1, wth wedge-shaped spreading el enents extending contrary to the

drilling direction entering the borehole 30 wall after the conpletion of a
drilling procedure; Fig. 3 is a section along line Ill-111, through the
regi-on of the spreading elenents as well _as the expansion elenent of the
devi ce according to the invention; - 11 *Fig. 4, in anillustration simlar

to that of Fig. 1, depicts a section through a nodified enbodi nent of a
devi ce accordi ngigo t¢he imvant ibhufbratacnyengioatr tive tigtthoxfE of19 ¢ he,

invention, wth plural ity of_ spreading elenments bei 5_proyi de g

t he | ongi tuger?&lﬁd“i Pe &R om0t Q}ngo iacg?OAﬁTJSe. Selfla%ogﬂb%rﬁgi%%/ %ec?\?%cgg
simlar to thalb efink o 4che MithReaic ibeastcones spyeadi Bgtelterente tiaod NGE
energed into the wall of the surrounding borehole; Fig. 6, in an

i |l ustrati ofhsi Mvantienhatl 9F FiRtwelit) epiREeedi 22 ct+ IRERHF cgh g
further difi i t | £ accor.di hg: L v, jon. for
carryi ngggu:pr!toﬁfgd%g%ﬁo oft t elcﬁq gc\rﬁclf%n%i m%{%eélgréﬁﬁtéﬂd&%igﬁﬂbl y

bei ng desi gned Fdagbe ssulediaviped iail tdwetrieg onimoflahetsprieadi af Feyenent s;

and 15 Fig. 7, .in an illustration simlar to that of Fig. 5, .depjict
partial sectildm € g@@ﬁ’tt ﬁ@%%mg a%:]ceé?ed?%aqa\fjon%i %?e%?e%,i% t%hghgri | |
rod assenbl yzpar Uron rHeachngawayind rupdhe drill bit being renoved and

repl aced by an anchor elenent, in particular a cable strand anchor, after

the 20 energenceFéd-ats | dastanelspreadi hgheFeREAL T Fo BHE vl 1719 ¢he
surroungdi ng shorehal e J0FH 95 A-806n2s FuIENLES fdtdend CediflSaWRdhe Obsa

a device according to the invention for carrying out the
method of the invention, with the drill rod assembly being
designed to be subdivided in the region of the spreading
elementg; and
15 Fig. 7, in an illustration similar to that of Fig. 5,
depicts a partial section through the embodiment according
to Fig. 6, with the drill rod assembly portion facing away
from the drill bit being removed and replaced by an anchoxr
element, in particular a cable strand anchor, after the
20 emergence of at least one spreading element into the wall
of the surrounding borehole.
In Figs. 1 and 2, 1 serves to denote the wall of a
borehole produced by a drill bit schematically indicated by
2, which drill bit 2 is mounted on a drill rod assembly 3,
25 wherein an impact and rotational stress is exerted on the
drill rod assembly 3 for the production of a borehole 1 in
a known manner by devices not illustrated in detail via
driving means provided outside the borehole 1. The drill
rod assembly 3 is, moreover, provided with a flushing
30 channel schematically denoted by 4, which 1s wused for
flushing the drill bit 2 and optionally for discharging

material excavated during the drilling procedure.



borehol e produced by a drill bit schematically indicated by 2, which drill

bit 2 is nounted on a drill rod assenbly 3, 25 wherein an inpact and
rotational stress is exerted on the drill rod assenbly 3 for the
production of a borehole 1 in a known manner by devices not illustrated in
detail via driving nmeans provided outside the borehole 1. The drill rod

assenbly 3 is, noreover, provided with-alflushing 30 channel schematically
denoted by 4, which is used for flushing the drill bit 2 and optionally
for dischargitng detternied £xcavabhed dduldiing .t e Hikédi ngtplodedwreovidad At
a distance fromthe drill 2, fixed, nut IS provided n the dri rod
assembly 3, %PonsBEutivety f‘é’cﬁhf‘éﬁegbgﬁl u$a| it Soefcék%%f%héﬁedwéﬁ%%aﬁ ng
elements 7 pnieatedy br avdidLCihHhe &XELNELAUNOPRASHER NG ditildriug in
direction 6 are 5 arranged in a manner distributed about the periphery of
the drill Rodizgsédbiy exteDgiingg amResditia |they PriotenF 17977 &t & n

Fig. 1, dhe spreading. eLegenls 7. A S0P a0l @i SiL a8y ase fio ced

into a position rn which Spreading elenents are thin the
cl ear crossdifisectrican afsddnober ebhol eDhrdefi netheby dzhiel ldmd | dordcdnpe
order not to_interfere with the drillin rocedure. After the conpl.etion of
the bor ehol élUsiFefhetha Padiid- dit 28 ﬁ% g § e F}’r f}?}étgenc)js%rna%
counter - cl ogkWicS@mpl 35k d@Cchi 0B N AR csenstOf a apbewrIohn i Grhikh itike
towards the left, the direction of rotation of the drill rod_ assenbly 3 is
reversed tosoppesing thkewentsi g dreectdwired wathdnt o-tausd Sa~spfr g

el ement. 11 proyi.ded bet n.at st,o -;sha i pg-el-enppt 7
and an 1eoipa%§f:\é%o?0 © e\é\ngﬁt b%en%%% e%i or&%f%%%grwl E?l%dscgléjgpnt)?g 3to
emerge fromrigks hespeet iiveareeass vortidepresiiian ity provéetddron t he

After the completion of the borehole 1, with the drill bit
2 being, for instance, rotated in a counter-clockwise
15 direction in the sense of arrow 9 in Fig. 3, i.e. towards
the 1left, the direction of zrotation of the drill rod
assembly 3 is reversed to opposite the drilling direction 9
so as to cause a spring element 11 provided between at
least one wedge-shaped sgpreading element 7 and an expansion
20 element 10 mounted on the drill rod assembly 3 to emerge
from its respective recess or depression 12 provided on the
periphery of the expansion element 10 and cooperate with a
profiling 13 provided on the inner periphexy of the
spreading element 7 such that, during the reversal of the
25  direction of rotation of the drill rod assembly 3 and with
appropriate threads formed on the outer periphery of the
driil rod assembly 3 as well as on the expansion element
10, the expansion element 10 will be displaced or shifted
in the direction towards the drill bit 2, in the sense of
30 arrow 6, as 1s indicated in Fig. 2 by arrow 14. The
displacement of the expansion element 10 in the sense of
arrow 14, or drilling direction &, causes pivotal movements

of the spreading elements 7 into the positions illustrated



peri phery of the expansion elenent 10 and cooperate with a profiling 13
provi ded on the inner periphery of the spreading elenment 7 such that,

during the reversal of the 25 direction of rotation of the drill rod
assenbly 3 and with appropriate threads fornmed on the outer periphery of
the - drill rod assenbly 3 as well as on the expansion elenent 10, t
expansi on el ement 10 will be displaced ot3shifted in the direction towards
the drill bit 2, in the sense of 30 arrow 6, as is indicated in Fig.
arrow 14. The Higpl acenentttof ethe expansicontébenehi 1F i nhehesmersdind

arrow 14, or drilling direction 6, causes pivotal

spreadi ng eFeRBRESS7 T nEH EREHosTHS oS F PROSEFEt

he
2 by

SR it o 2% 1

each of theptips 15s9kcthe sRFea0ing 18 eRBBt Spro@Rted | NHbiidR 1SN Lounké ng
borehole wall 1 and, hence, safely anchoring in the produced borehole 1

the anchor ahehsed feymese kit ithe rdydl lals serth| 3 ey theaeft i $he pifilh it p
order to. prqnote or enhance the anchoring effect, it may be provided that
ei ther simultaneously with the novenent of the expansion el enent 10

and,

hence, extension of the 10 spreading elenents 7 into the surroundi ng
borehole wall 1, a tensile stress is exerted on the drill {od assenbl¥ 3
in a sensel8pfEsite 4 FHTEHE OBl W 1 ERsE Y Hef159s 15 BFYt he

wedge- shaped Spreadiqat &leentis ned %iﬁlﬂl%ﬁat}ﬁiduswy‘mi@ﬁ €3t , ndr@n @)t deepl y

into the surroundi ng borehole 15 wal

In order to ensure proper

haul age

of the excavaeederptersiiah ahdmpnbvide @amdpphemdeat eekteslviing aefi okleat
| east one flushi.ng channel 16 is reogver., _indi d.wi.thi 0
expansi%% eﬁgﬁgﬁ@l%@iéyqﬂ%ﬂy + iagg-gge SUYro ﬂayﬂ% B@ﬁéﬂéﬁérW%lg L,

51" an

15

20

25
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a tensile stress is exerted on the drill rod assembly 3 in
a sense opposgite to arrows 6 and 14 so as to cause the tips
15 of the wedge-shaped spreading elements 7 to dig theix
way, or eat, (more) deeply into the surrounding borehole

wall 1.

In order to ensure proper haulage of the excavated material
and provide an appropriate flushing action, at least one
flushing channel 16 is, moreover, indicated within the

expansion element 10 in Figs. 1 and 2.

As is apparent from Figs. 1 to 3, a plurality of wedge-
shaped spreading elements 7 are arranged about the
periphery of the drill rod assembly 3, wherein, in the
embodiment illustrated in Figs. 1 to 3, four segment-
shaped, wedge-shaped spreading elements 7 are provided to
ensure an appropriate anchoring effect. The spreading
elements 7 are suitably mounted on the biasing strap 8 or
pivotally hinged to a bearing element likewise provided on

the drill rod assembly 3.

Depending on the anchoring effect to be achileved and/or the

nature of the surrounding soil or zrock material, the



As is apparent fromFigs. 1 to 3, a plurality of wedge- shaped spreading
el enents 7 are arranged about the periphery of the drill rod assenbly 3,
wherein, in the 25 enbodinent illustrated in Figs. 1 to 3, four segnent-
shaped, wedge-shaped spreading elenents 7 are provided to ensure an
appropriate anchoring effect. The spreading elenents 7 are suitably
mount ed on the biasing strap 8 or pivotafly hinged to a bearing el enent

| i kewi se provided on 30 the drill rod assenbly 3. Depending on the
anchoring ekbeetdiiagbechenerved Aandrer ateordangte cfrudrngssur pbanti g soi

or rock material, the -_1 spreadi ng .el enents 7 are_accordi Y. ged
about the PEFFERELY & t%ée d%?ﬁr&%%&%ﬁ%‘f@% f?‘nlfle e "6f rZ%enlg%re&ﬁlc'?t{aw’
confi gurati @anrBicasiang FOr ¢A adnthnuhele andir@imbler MOr eover, depicts a
securing pin 20 arranged behind the expansion elenent 10 to secure the

latter frombeing inadvertently noved or |lost. The extent of the

| ongi t udi nal,, _di §pl acenent .of ' h%g%gt 10, duringdNeehing
extensig% o?l?heﬁmeggé-sﬁ%ﬁédd% ?éa |%g%% eﬁghts 'tan be f%g%akeﬁef?%n1the
di st ance betheeretdwnseour ehgmpnh 20 and theurexpamsi datekendgntorente$agi ng

away fromthe drill bit 2, ich is apparent fromFig. 2 Jnth

enbodi nent FFPQ§FF§FQ&%ﬂ1WQ€g§ Qf-&ﬁ&*g,1?%ﬂ?ﬁquﬁtogi%h% i%ﬁg%éEglnal

product i on afis%%%%te%@)!te bi s agai neﬂ?&ﬂgﬁgnoneaem@hiﬂ | 1od @ssepl yehe
ile n

denoted by 3. , in the enbodi ne according to Figs. 1 to 3, the

wedge- shapedxspneadimg el ehenwsdpeasaapedyituteabord ehemendspdr iGeryeof
the dri rod. assenbl i n.a.substanti ' b4 1.SqPEQYi ded
in thi sidenbgaa{ﬁéln%rtoh%tt%ée %ﬁsutraa i ?;%o V%Ap%e% ﬁ%&%ﬁ%ﬁ[ﬁiq%%ndﬁw are
arranged at expansion element end facing away from the drill bit 2,

which ig apparent from Fig. 2.

In the embodiment illustrated in Figs. 4 and 5, a drill bit
15 2 for the production of a borehole 1 is again mounted on a

drill rod assembly denoted by 3.

While, in the embodiment aécording to Figs. 1 to 3, the
wedge-shaped spreading elements 7 are provided about the
20 periphery of the drill rod assembly 3 in a substantially
adjacent manner, it is provided in this embodiment that a
plurality of spreading elements 17 and 18 axe arranged at

different distances from the drill hit 2.

25 Similarly to the preceding ewbodiment, drilling is, for
instance, effected by a movement of the drill rod assembly
3 in an anti-clockwise direction, while, after the
completion of the borehole 1, by a reversal of the
direction of rotation of the drill rod assembly 3, the
30 extension or extraction of the spreading elements 17 and 18
is again ensured by the respective engagement of a spring
element 12, which causes a displacement or shift of the

expansion element again denoted by 10, in the direction



different distances fromthe drill bit 2. 25 simlarly to the preceding
enbodi ment, drilling is, for instance, effected by a novenent of the dril
rod assenbly 3 in an anti-clockw se direction, while, after the

conpl etion of the borehole 1, by a reversal of the direction of rotation
of the drill rod assenbly 3, the 30 extension or extraction of the
spreading el ements 17 and 18 is again"ehSured by the respective engagenent
of a spring elenent 12, which causes a displacenent or shift of the
expansi on ekewentisaddien denhdl eliby 210, af nishdndiicedtsidconin 59 .t Gwargdsch he

drill bit 2,.as i indicated in Fig. ch h the,spreadi ng el enents
I and 16, “SREEN e T arEne "srelerlh: ot widi Shoehti PR At TR L 2,
w Il enter hbhedibgeebole Maltkbntchy thfaen aird ofriappnopr izt avi yamnishapad 5

subportions 19 of the expansion elenment 10. In addition to different
di st ances oP°tRECEr e%@it hg el Bifentde 172 %hd ©f8 2PPHRPThetari 1T2 W 1532P§3 may

mor eovers besnpaui-dedy - A orger pd o 128 Lhenapehopi ng elfgely; ddaly the
spr eadi ng gpeﬁentsg? aﬁg 18 are %r an%ed t% bg aistribuggd andjio o#%set
about the péiEpheeyptofdisteamiced| ofodtssaerbiea@@ng thlsmbriag ©Of pardt il ar

interest to_the readi, l, nts, 17 and 18 extendi ng _over.snall

subporti onsfﬁf’mogg‘ﬁi §lqgngll§2%ab&ﬁt e e plver %eofp Ve T 1 o 9T
assenbly 3.td5 kpuhhezenbedieneahchld-usty ateekddt Fi @hatb antk 7,sprgddied i ty
of spreading el enents again denoted by 17 and 18 are arranged at _different
di stances feéfMeREsdriTl #id 28 nae mEARRIRISE nillcar Peo ¢hetEbRPFGHr 47N

accordi,ng t LOs. d [ 4 to.t r hng-gepbadiment ., s
drilli%g isggggggafﬁxé egﬁgdﬁggkgﬂ%%%éngﬁth%TQtﬁgggPi%f ro%ggsseng]y 3in
a count er - cthekwbaengense pawhiikelsaf tiert e tcanpltétd mpmfading elements

17 and 18 extending over small subportions or opening

angles about the periphery of the drill rod assembly 3.

15 In the embodiment illustrated in Figs. 6 and 7, a plurality
of spreading elements again denoted by 17 and 18 are
arranged at different distances from the drill bit 2 in a
manner similar to the configuration according to Figs. 4
and 5. Similarly to the preceding embodiment, drilling is

20 again effected by a movement of the drill rod assembly 3 in
a counter-clockwise sense, while, after the completion of a
borehole 1, by a reversal of the drilling direction of the
drill rod assembly 3, the extension or emergence of the
spreading elements 17 and 18 is again ensured in that, by

25 the appropriate engagement of the spring element 22, a
displacement or shift of the expansion element again
denoted by 10 is caused in the direction towards the drill
bit 2, as is apparent from Fig. 7. Like in the embodiment
according to Figs. 4 and 5, a common expansion element 10

30 is employed for the plurality of spreading elements 17 and

18 arranged in the longitudinal direction.



borehole 1, by a reversal of the drilling direction of the drill rod
assenbly 3, the extension or energence of the spreading elenents 17 and 18
is again ensured in that, by 25 the appropriate engagenent of the spring

el ement 12, a displacenment or shift of the expansion el enent again

denoted by 10 is caused in the direction towards the drill bit 2, as is
apparent fromFig. 7. Like in the enbodi #nt according to Figs. 4 and 5, a
comon expansion element 10 30 is enployed for the plurality of spreading
el ements 17 Fapd 418 aramdmgsidnant t heckadgingudtoal Fidis ec6i cand - 7.6 1Er ovs t he

enbodi nent accordin o Figs. a 7, it is arent that..the, drill.rod
Seoomol s BPBERERY R s &rENY fod B Tt mtine s e o7
a connecti ore23tibetveerphhiersubReiddans chs and aha of t he diddctnsh 23

assenbly 5 being, for instance, realized by a conical_ hexagon guide. _After
t he conpl et PERYEENath6r € UbREtHEENEr gevitk B @t thedstllsbnerd prewritng’
a cabl e

el enent as s i ndi.cat: i | Qo rat i on t]{@? i1
assenbus/gel %ﬁé’?{?é gb&}aﬁggg‘a%f]: ’ogguérlé%e\ﬂigjsg&podﬁq%%lr ew %;dd{ Z?Lﬁ(;cge
strand anchor 22 is subsequently introduced and screwed into an internal
thread of the hollqw drill .rod assepbly or subportion 3' remaining in the
bor ehol e 1. A?’F?Fs,t $hu§OMPeS 'lﬁne,og?taerbofﬁe aﬁ'ﬁ{m};gﬁ S TfITHe" b6 eh‘%fe 1
and the accoediRgk¥meakerts@anehenagr s t heg exd ensdiakid the sps ead) ng

elements 17 and 18 upon reversal of the direction of rotation of the dril
rod assenbl geBarasinas deehihgesdribbdrirf copsriElrlvnakiergntehe pr 88€di Hy

oo IR0 5o L AR Pl eharaa siter g smuslaohoile,
for instancep tie sihecprditliwninofodbesduandusdiregesioiintar arocknagdnal
thread of the hollow drill rod assembly or subportion 2
remaining in the borehole 1. It isg, thus, feasible, after
the completion of the borehole 1 and the accordingly safe
15 anchorage by the extension of the spreading elements 17 and
18 upon reversal of the direction of rotation of the drill
rod assembly 3, as has been described in connection with
the preceding embodiments, to introduce and safely anchor,
after the removal of the subportion 37 of the drili rod
20 assembly 3, an anchoring element adapted, for instance, tc
the conditions of the gurrounding soil or rock and
configured, for instance as a cable strand anchor 22.
Depending on the material selected for the anchor 22 to be

introduced, such a mode of procedure may constitute an

25 alternative for providing other possible permanent anchors.



configured, for instance as a cable strand anchor 22. Depending on the
material selected for the anchor 22 to be introduced, such a node of
procedure may constitute an 25 alternative for providing other possible

per manent anchors. - 17 C1l ai ms 1. Anethod for drilling, particularly
percecussion or rotary percussion driIIingb a hole (1) in soil or rock
material 5 and fixing an anchorage in“sard"hole (1), wherein a borehole is

formed by a drill bit (2) nounted on a drill rod assenbly (3),
characterized in that, after the cdchpl etiiom ¢f the borehole (1), a
plurality of, in particular, wedge-shaped spreading elenents (7, 17, 18)
10 arranged at a distance fromthe drill bit and oriented contrary to the
drilling dineck eetane exrerded iimg thetiwalla:afy therhorehal eof Dotfaryred
by the drill bit (2) 2. A method according to claiml1, characterized, in
that the 1BeEfERdPEN Hikhe$pr dading e?%heﬁfls oAl 197 TSFK Meeitdat ed
and/or ef feghed by, an60t ahi 0gabnBRUBEENt 0T hhlg doit! fof, aserhlyn (3
contrary to the |rec ion of rotat or the production of the borehol e
(1) by the bdribllbi tig 2Jo20e8. hﬁ'net@ndlhcb@tdlﬁ@ tmpuma¢ﬁ1@noﬁ12drlll
characterized in _that the eadln nents 8) are str ed
in the dlréeélo@ﬁﬁﬁmﬁ%ﬁ;tzg drlfi%F. 5§ -assé& y %%) Eﬁ?%ng tth %ﬁrlfﬁéng
procedure. 25m41eAioRt hed acoes divgrerottai mui, 2s0r p’i.ux@haartgct exff zedimn
that, during the enmergence of the spreading el enent s (7, 17, 18%, and{or
al t er nat | ngPpriiichlpke ewefgenghapeenerprerding elements 17, 18

10 arranged at a distance from the drill bit and orilented

contrary to the driiling direction are extended into the

wall of the borehole (1} formed by the drill bit (2).

2. A method according to claim 1, characterized in that the

15 extension of the spreading elements (7, 17, 18} 1is
initiated and/or effected by a rotational movement of the
drill rod assembly {(3) contrary to the direction of
rotation for the production of the borehole (1) Dby the
drill bit {2).

20
3. A method according to claim 1 or 2, characterized in
that the spreading elements (7, 17, 18) are prestressed in
the direction towards the drill rod assembly (3) during the
drilling procedure.

25

4. A method according to claim 1, 2 or 3, characterized in
that, during the emergence of the spreading elements (7,
17, 18), and/or alternatingly with the emerging movement of
the same, the drill rod assembly (3) is respectively
30 powered or retracted in the direction towards the open end

of the borehole (1), contrary to the drilling direction.



the sane, the drill rod assenbly (3) is respectively 30 powered or
retracted in the direction towards the open end of the borehole (1),
contrary to the drilling direction. - 18 5. A nethod according to any one
of claimse 1 to 4, characterized in that, after the conpletion of the
borehole (1) and energence or anchoring of the spreading elenents (7, 17,
18) , the drill rod assenbly (3) is subdi%ided, in 5 particular, in the
region of the spreading elenents (7, 17, 18) and renoved fromthe borehol e
(1) and repkaced hye@nodanchosrélegenty iamyparciieculedr aleabke %trtamd 4nchor

22), which_ is connected, in_particular screwed,. with t rill ro
ésszanm y suBPBreroRTr-ERE: ﬁirhéjhi%ﬁ't e U450 ETH 0B O? otg%ﬁ cbeO%e&?Odle

drilling, particiBrlycPEEaHSSION QRchOLBRY JFerElSSkpRedtiihl Ngieerhol
(1) in soil or rock matefial and for the production of an anchorage,,
wherein a bd7ehdl7e X&), i sheobmedlbycs drsdamipiy (2) Asurtedion&ddril® rod
15 assenbly_(3).. act.eri_.zed jn .that. . in a jan | ai-nd he, dri41 bit
(2), ap urB%F%nymg‘?%&r nt‘Lglart?l%Cl}lle rl,ot}lméj(fg t?leshs}g‘reet %g}ée%&%r%%eﬁ%ngn't sﬁ(?,

17, 18) ori en}edrebnt¢mddyedio frivhe wid | bonghdl eedtli)oreif®) rapéapedvitdedn
which are extensible into the wall of _the borehole lg %fter}§he by
conpl eti on BPCERE KBIFe (1} PErMEGUSFt Re TFPTF BIrtF2) 2UFIK devt e

according tgnekai b, Shatacteri 2ed gr-dihah dihescsoneadi ngcal emnter{’l 17,
18) are powered, particularly prestressed by at |east one strap (8), in

the directi ond26stemdilys stmpaditiildn rethadssaeblipn (B)e derristtptchelHri | ling
procedure. 8. A device according to claim6 or 7, characterized in that
an, in%ﬁhrticular, annul ar expansion el enent (10) is

&. A device for drilling, particularly percussion or rotary

percussion drilling, a hole (1) in soil or rock material
and for the production of an anchorage, wherein a borehole
(1) is formed by a drill bit (2) mounted on a drill rod
15 assembly (3), characterized in that, in a portion joining
the drill bit (2), a plurality of, in particular, wedde-
shaped spreading elements (7, 17, 18) oriented contrary to
the drilling direction (&) are provided, which are
extensible into the wall of the borehole (1) after the

20 completion of the borehole (1) formed by the drill bit (2).

7. A Qdevice according te claim 6, characterized in that the
spreading elements (7, 17, 18) are powered, particularly
prestressed by at least one strap (8), in the direction
25 towards the drill rod assembly (3) during the drilling

procedure.

8. A device according to claim 6 or 7, characterized 1in
that an, in particular, annular expansion element (10) is
30 mounted about the periphery of the drill rod assembly (3)
and, at a rotational movement of the drill rod assembly (3)
in a direction contrary to a rotational movement (9)

carried out during the performance of the drilling



30 nounted about the periphery of the drill rod assenbly (3) and, at a

rotational novenent of the drill rod assenbly (3) in a direction contrary
to a rotational nmovenent (9) «carried out during the performnce of the
drilling - 19 procedure, is displaceable in the direction towards the
dril-l bit (2) along the |ongitudinal dirfgtion of the drill rod assenbly

(3) and cooperates with the wedge-shaped ~spreading elenents (7, 17, 18),

which are, in particular, 5 pivotally articulated to a bearing el enent
which is, iBropafbreul ats fGbesdiaresdnifectad &2 t Ké rdabiony olo¥’ERbIYE 3)
and arrange t i I - - drdd 1ohi t3.4:2)7 10
9. A devicegggggrggﬁg(gg %F%%%?g,%6ﬁ5§1c3%¥#%g§‘?ﬂ§h%éga%ﬁjdde§§§ %#é?l
spring el eneptl (4dd}rembliproviiedand thecpxpatssonvieghemamn (Welige wiagied
spring elenment, dyring the drilljing_ _procedure,.can be received in .a recess
or depressi BRFEF} Iproitaton' T he lger ilfher Yot CR haT ExpafsifH el Bhett - ( 10)

15 and, at g;i;evensdl Ofcihe diLgctdpn, ofduqtiald OBl heAPENAI RS Weth B
| east one profiling”(13) provided on at |east one spreading elenment (7)
and faci ng phetinténiror fofketie chewiesged rrcorder ol ok evachta E98af | bhal

nmovenent the_.expansion.elenment (10)_an use..it ' ac nt 4)120
al ong the I%ﬂ&t%kﬁ%ﬁge%irggﬁ%%?bgﬁ?hég%%%ﬁﬁﬁ%wg%gkégkth?ggdeagé
connecti on. g1011Andevi(ce .according to claim8 or 9, characterized in that
at | east one flushing channel (16) extending in the 25 |ongitudinal

direction of the device is provided within the expansion elenent (10) 11.
A devi G acsor gl %vti%earyc%ﬂ%q CL@i P82t 9, 10narGhaacheid zed dind hat the
expandabl e spreading el ements (7, .
least one gpring element (11) is provided on the expansion
element (10), which spring element, during the drilling
procedure, can be received in a recess or depression (12)
provided on the periphery of the expansion element (10}

15 and, at a reversal of the direction of rotation, cooperates
with at least one profiling (13) provided on at least one
spreading element (7) and facing the interior of the
device, in order to prevent a rotational wmovement the
expansion element (10) and cause 1ts displacement (14}

20 along the longitudinal direction by the provision of a

threaded connection.

10. A device according to claim 8 or 9, characterized in
that at least one flushing channel (16) extending in the
25 longitudinal direction of the device is provided within the

expansion element (10).

11. A device according to any one of claims 6 to 10,
characterized in that the expandable spreading elements (7,
30 17, 18) are arranged to be substantially uniformly

distributed about the periphery of the drill rod assembly.



30 17, 18) are arranged to be substantially uniformy distributed about the
peri.phery of the drill rod assenbly. - 20 12. A device according to any
one of clainms 6 to 11, characterized in that a plurality of expandabl e
spreading elenents (17, 18) are provided about the periphery of the drill

rod-assenbly (3) at different distances fromthe 5 drill bit (2) 13. A
devi ce according to claim 12, characteri 28d7i n that spreadi ng el enents
(17, 18) arranged at different distances fromthe drill bit (2) are

arranged tolBe r&| &9y ofresding i hot hatperishepll Haketi én bP the
drill rod a I 14. i ce j i r ;
ch:ar acteri Zég%?%cﬁéte g%egpflena&ﬁgygﬁer@%%&(%% %fg) %}a(?)?ggr?éé&%atg%%? CBélrrtla t

di stances feommthesdrild, bit) (2recoaperialeel Mliduta coemperribhexpanmdi drhe

el ement (10). arranged to be displaceable al on the drill rod assenbly (3)
15. A devi cgré&&or%‘?‘gg at%geériﬁllyoné3gf %Fai%sé)%eg?%mm,dlséﬁéﬁ’:f@t e???@d t_'r}?qet hat
the drild rgdiassenbl y2(3) is 20 divisible into subportions (3", 3"),
particularly in the region of the spreading elenents (17, 18), and an
anchor elenent, in particular a screw head (21) of a cable strand anchor

(22), is conpectable with i1l ,.rod, as y i r-engj ni in
t he borehol 29( 1 a%%v%%ngéggﬁg\%mn ht025c%112r§g$|£l I c%?‘?g%g“f?g.ed/x e\%lg%t
accordi ng t epasydong eflcaleaitms (67t,0 183, archargol erd zkdF fardiatd i dendred |
rod asserrbl¥ (3), . in a _manner known per se, is fornmed with a flushin
channel (4)%r30 Fﬁeigglﬁﬁtgﬁﬁoﬂg) are arranged to be relatively offset

10 in the periphneral direction of the drill rod assembly (3}.

14. A device according to c¢laim 12 or 13, characterized in
that spreading elements (17, 18) arranged at different
distances from the drill bit ({2) cooperate with a common
15 expansion element (10) arranged to be displaceable along

the drill rod assembly (3).

15. A device according to any one of claims & to 14,

characterized in that the drill zrod assembly (3) 1is
20 divisible into subportions (37, 37), particulariy in the
region of the sgpreading elements (17, 18), and an anchor

element, in particular a screw head (21) of a cable strand
anchor (22), is connectable with the drill rod assembly
subportion remaining in the borehole (1) and connected with

25 the drill bit (2).

16. A device according to any one of claimg 6 to 15,
characterized in that the drill zrod assembly (3}, 1in a
manner known per se, is formed with a flushing channel (4)

30 in its interior,



