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Description

[0001] This invention relates to anchoring devices and
methods. More specifically, although not exclusively, this
invention relates to anchoring devices in the form of rock
bolts and to methods of installing such anchoring devic-
es, particularly in subsea environments.

BACKGROUND

[0002] Rock bolt anchoring devices are known, partic-
ularly in mining applications. There are a variety of rock
bolt designs available in various materials to suit the ap-
plication. Rock bolts are generally in the form of an elon-
gate shaft anchored into a borehole formed in rock to
provide a reinforcement support thereto.
[0003] Conventional rock bolt installations involve drill-
ing a hole into the rock using a drill rod, which is removed
and the rock bolt is installed in place, typically using a
resin or grouting compound.
[0004] It is known to provide self-drilling rock bolts,
wherein the bolt is also used as the drill rod. Examples
of such devices are disclosed in WO2000060215,
WO2008000015, WO2012012392 and
WO2012167308. Each of these arrangements requires
multiple operations, some of which are performed simul-
taneously and many of which involve the introduction of
a grout or resin into passages within the rock bolt or be-
tween the rock bolt and associated locking components.
[0005] Other bolt devices are described in
US2014/0154017, US2009/0114402, WO2011/075810
and WO2014/071442.
[0006] US 2004/084217 A1 discloses a method and a
device for the drilling of a hole in earth or rock and for
securing an anchorage in said hole.
[0007] It is a first non-exclusive aim of the present in-
vention to provide an anchoring device and method that
overcomes at least some of the issues associated with
known designs, for example one that is simpler and/or
more effective. It is a further, more general non-exclusive
aim of the invention to provide an improved anchoring
device and method.

BRIEF SUMMARY OF THE DISCLOSURE

[0008] In accordance with a first aspect of the present
invention there is provided an anchoring device for se-
curement to strata, according to claim 1.
[0009] Thus, the invention provides an anchoring de-
vice that is useful as a self-drilling anchor which engages
strata surrounding the hole as it is drilled, thereby reduc-
ing the steps necessary to secure it in place.
[0010] The anchoring device may comprise a resilient
biasing means, which may be for biasing or configured
to bias the anchoring sleeve into engagement with sur-
rounding strata, for example when it is in the inserted
position. The resilient biasing means may comprise or
be provided by one or more characteristics of one of the

aforementioned components, for example the material
and/or shape or configuration of the anchoring sleeve,
and/or a separate component, for example a resilient el-
ement.
[0011] The drilling head may configured to drill a hole
that is smaller than the outer dimension of the anchoring
sleeve, for example such that the anchoring sleeve is in
interference fit with the hole. The drilling head may com-
prise an outer dimension, for example a maximal outer
dimension, that is less or smaller than an outer dimension
of the anchoring sleeve, for example an outer dimension
or maximal outer dimension of a portion of the sleeve to
be inserted into the hole. In embodiments, the outer di-
mension comprises a radial outer dimension, for example
an outer diameter.
[0012] The anchoring sleeve may be formed of a ma-
terial that is elastically deformable, e.g. so as to bias, in
use, resiliently the anchoring sleeve against the sur-
rounding strata. The elastically deformable material of
the anchoring sleeve may comprise or provide at least
part of the aforementioned resilient biasing means.
[0013] The anchoring sleeve may comprise gripping
means, which may be on its outer surface and/or which
may be for engaging or configured to engage the sur-
rounding strata. The gripping means may comprise one
or more, e.g. two or more such as a plurality of, barbs,
hooks or ridges. At least one or each barb, hook or ridge
may extend outwardly with respect to the anchoring
sleeve. Additionally or alternatively, at least one or each
barb, hook or ridge may extend toward the driving end
of the rod. At least one or each barb, hook or ridge may
include a lead-in or taper on a drilling end facing side
thereof, for example to facilitate insertion of the anchoring
sleeve into the hole, and/or a sharp edge on a driving
end facing side thereof, e.g. to engage surrounding strata
and/or inhibit removal of the anchoring sleeve from the
hole.
[0014] At least one or each barb, hook or ridge may
extend about at least a portion of the periphery or cir-
cumference of the anchoring sleeve. In embodiments,
the anchoring sleeve includes a plurality of barbs, hooks
or ridges spaced longitudinally and/or along its length.
Additionally or alternatively, the anchoring sleeve may
comprise a plurality of barbs, hooks or ridges spaced
circumferentially and/or about its periphery. Preferably,
at least one or each barb, hook or ridge is integral with
the anchoring sleeve, for example a body of the anchor-
ing sleeve.
[0015] The anchoring sleeve may comprise a circum-
ferential discontinuity or slot, which may be longitudinal
slot and/or may be or extend along at least a portion, e.g.
some or all, of its length. The anchoring sleeve may com-
prise a split sleeve or collet. The circumferential discon-
tinuity or slot may enable or permit or allow the anchoring
sleeve to be compressed, for example compressed dia-
metrically and/or to a reduced dimension or diameter or
effective dimension or diameter. The circumferential dis-
continuity or slot may enable or permit or allow the hole
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to compress or reduce, in use, the or an outer or effective
dimension or diameter of the anchoring sleeve, for ex-
ample as it is forced therein, e.g. to the inserted position.
[0016] The anchoring sleeve may comprise one or
more recesses or depressions or grooves therein, which
may extend radially and/or circumferentially and/or lon-
gitudinally of the anchoring sleeve. In embodiments, the
anchoring sleeve comprises one or more stress relief fea-
tures, e.g. for reducing or configured to reduce, in use,
stress, which may be the peak stress, experienced by
the anchoring sleeve. The aforementioned recesses or
depressions or grooves may comprise or provide the
stress relief features. Preferably, the or each stress relief
feature comprises a groove, e.g. a longitudinal groove,
which groove may extend along at least a portion of the
length of the anchoring sleeve.
[0017] The anchoring sleeve may comprise a driving
surface, for example against which a driving collar of the
drilling apparatus may engage, in use, e.g. to force the
anchoring sleeve into the hole. The anchoring sleeve
may comprise a flange, which may be adjacent the driving
end of the drilling rod and/or which may comprise or pro-
vide the driving surface. In embodiments, the anchoring
sleeve comprises a flange against which a driving collar
of the drilling apparatus may engage, in use, e.g. to force
the anchoring sleeve into the hole. The anchoring sleeve
may comprise a lead-in and/or taper, e.g. to facilitate re-
silient diametric compression of the anchoring sleeve.
The lead-in and/or taper may be located adjacent the
drilling end of the drilling rod and/or at the opposite end
of the anchoring sleeve to the flange.
[0018] The anchoring device may comprise a resilient
element, which may at least partially surround the an-
choring sleeve. The resilient element may comprise or
provide at least part of the aforementioned resilient bias-
ing means. The resilient element may be configured to
be compressed, in use, when the anchoring sleeve is in
the inserted position. Additionally or alternatively, the re-
silient element may be configured to be compressed, in
use, between the flange and the strata, for example there-
by to urge the anchoring sleeve along a direction that is
opposite to the drilling direction. The resilient element
may comprises a resilient washer, for example a washer
formed of a flexible material and/or may be planar or non-
planar in shape. The washer may be undulating and/or
may comprise a circumferential discontinuity or split or
slot. In embodiments, the resilient element may comprise
a spring washer.
[0019] The drilling head or an outer dimension thereof,
e.g. an outer cutting dimension thereof, may be larger
than the internal dimension of the sleeve and/or smaller
than the outer dimension of the sleeve, e.g. an outer di-
mension of the portion of the sleeve to be inserted in the
hole. The drilling rod may comprise an elongate body or
shaft, which may have an outer dimension or diameter
that is smaller than the internal dimension of the sleeve
and/or may be received therein. The drilling head may
comprise a different, e.g. harder, material than one or

more other parts, e.g. the body or shaft, of the drilling
rod. The drilling head may be removable from one or
more other parts, e.g. the body, such as by a screw
thread. The body or shaft may comprise a receptacle or
blind hole, for example a screw threaded receptacle or
blind hole. The drilling head may comprise a shaft, for
example a screw threaded shaft, which may be thread-
edly engaged within the receptacle or blind hole.
[0020] The drilling rod or the body or shaft thereof may
comprise a scroll or helical formation, e.g. projection, pro-
trusion, flute or groove, which may extend between the
drilling head and the driving end. The scroll or helical
formation may be for conveying or configured to convey
spoil or waste therealong, for example from the drilling
end toward or to the driving end and/or between the drill-
ing rod and/or scroll or helical formation and the anchor-
ing sleeve.
[0021] Another aspect of the invention provides an an-
choring system, for example a rock strata anchoring sys-
tem, which may comprise one or more anchoring devic-
es, which may comprise one or more features described
above, and/or a drilling apparatus, which may comprise
one or more features described above.
[0022] Preferably, the drilling apparatus comprises a
connection means, for example a chuck, configured to
couple to the driving end of the drilling rod. More prefer-
ably, the drilling apparatus comprises a driving collar for
engaging the driving surface or flange of the anchoring
sleeve, e.g. to force the anchoring sleeve into the hole.
The drilling apparatus may comprise a motor, e.g. for
driving rotation of the drilling rod, and/or a frame with
respect to which the chuck is movable, in use, toward
and/or away from the strata.
[0023] Yet another aspect of the disclosure provides a
kit of parts for assembly into an anchoring device, e.g.
as described above, the kit comprising one or more of
the drilling rod and/or the anchoring sleeve and/or the
resilient element.
[0024] Preferably, the kit comprises an anchoring
sleeve and a drilling rod for insertion into the anchoring
sleeve such that the anchoring sleeve at least partially
surrounds the drilling rod, the drilling rod comprising a
driving end for coupling to a drilling apparatus and a drill-
ing end with a drilling head for drilling a hole in strata,
wherein the device, when assembled, is configured to be
coupled with and driven by a drilling apparatus to cause
the drilling head to drill a hole into strata and to force, as
the hole is drilled, the anchoring sleeve into the hole to
an inserted position in which the anchoring sleeve en-
gages the surrounding strata.
[0025] Another aspect of the invention provides meth-
od of securing an anchoring device according to claim 11.
[0026] The anchoring sleeve may be urged into en-
gagement with the surrounding strata, for example by a
resilient biasing means, e.g. when the anchoring sleeve
is in the inserted position. The hole that is drilled may be
smaller than the outer dimension of the anchoring sleeve,
for example such that the anchoring sleeve is forced into
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an interference fit with the hole. The anchoring sleeve
may be formed of a material that is elastically deformable,
for example so as to bias, e.g. resiliently, the anchoring
sleeve against the surrounding strata.
[0027] The anchoring sleeve may comprise gripping
means on its the outer surface, which may be urged into
engagement with the surrounding strata, for example as
the anchoring sleeve is forced into the hole and/or when
the anchoring sleeve is in the inserted position.
[0028] The anchoring sleeve may be forced into the
hole by a collar of the drilling apparatus, which may en-
gage a driving surface or flange of the anchoring sleeve,
which may be adjacent the driving end of the drilling rod.
The method may comprise engaging the driving surface
or the flange by or with or using the collar, e.g. to force
the anchoring sleeve into the hole. The method may com-
prise compressing a resilient element, which may at least
partially surround the anchoring sleeve, between the
flange and the strata, for example as the anchoring
sleeve is forced into the inserted position.
[0029] The method may comprise retracting the collar
of the drilling apparatus, for example out of engagement
with the flange, after the anchoring sleeve is forced into
the inserted position, e.g. such that the resilient element
urges the anchoring sleeve along a direction that is par-
allel and/or opposite to the drilling direction. Additionally
or alternatively, the method may comprise releasing the
drilling rod, for example after the hole is drilled and/or
after the anchoring sleeve is forced into the inserted po-
sition, e.g. such that the rod remains in the hole. The
anchoring sleeve may be configured to retain the drilling
rod in the hole, for example the anchoring sleeve may
prevent or inhibit removal of the drilling rod from the hole.
[0030] For the avoidance of doubt, any of the features
described herein apply equally to any aspect of the in-
vention. For example, the anchoring device may com-
prise any one or more features of the anchoring system
or kit of parts or vice versa. Similarly, the method may
comprise any one or more features or steps relevant to
one or more features described above in relation to the
anchoring system or kit of parts or vice versa.
[0031] The device or system or kit of parts may com-
prise a bearing plate. In some embodiments, bearing
plate may be configured to be placed on or against the
strata, e.g. rock strata, for example against or adjacent
an exposed surface of the strata. The bearing plate may
be substantially flat and may include an aperture through
its thickness and/or may be secured, for example affixed,
to or on the strata, thereby providing a substantially flat
surface thereon. The resilient element may be configured
to be compressed between the anchoring sleeve or
flange thereof and the bearing plate.
[0032] Another aspect of the disclosure provides a
computer program element comprising and/or describing
and/or defining a three-dimensional design for use with
a three-dimensional printing means or printer or additive
manufacturing means or device, the three-dimensional
design comprising one or more components of an em-

bodiment of the anchoring device described above.
[0033] Within the scope of this application it is express-
ly intended that the various aspects, embodiments, ex-
amples and alternatives set out in the preceding para-
graphs, in the claims and/or in the following description
and drawings, and in particular the individual features
thereof, may be taken independently or in any combina-
tion. That is, all embodiments and/or features of any em-
bodiment can be combined in any way and/or combina-
tion, unless such features are incompatible. For the
avoidance of doubt, the terms "may", "and/or", "e.g.", "for
example" and any similar term as used herein should be
interpreted as non-limiting such that any feature so-de-
scribed need not be present. Indeed, any combination of
optional features is expressly envisaged without depart-
ing from the scope of the invention, whether or not these
are expressly claimed. The applicant reserves the right
to change any originally filed claim or file any new claim
accordingly, including the right to amend any originally
filed claim to depend from and/or incorporate any feature
of any other claim although not originally claimed in that
manner.

BRIEF SUMMARY OF THE DRAWINGS

[0034] Embodiments will now be described by way of
example only with reference to the accompanying draw-
ings in which:

Figure 1 is a sectional isometric section view of an
anchoring device according to a first embodiment
installed at a site of use;

Figure 2 is a longitudinal section view of the anchor-
ing device of Figure 1;

Figure 3 is a section view of the anchoring device of
Figure 1 taken through line A-A of Figure 1;

Figure 4 is an enlarged view of the anchoring device
of Figure 1 during installation at a site of use;

Figure 5 is a schematic representation of part of an
anchoring system including a drilling apparatus and
an anchoring device; and

Figure 6 is an isometric view of an axially toothed
system.

DETAILED DESCRIPTION

[0035] Referring now to Figure 1, there is shown an
anchoring device or anchor 1 according to one embodi-
ment engaging a bearing plate BP on a substrate S. The
anchoring device 1 includes a drill rod 2, an anchor sleeve
3 and a washer (resilient element) 4. The anchoring de-
vice 1 is shown installed in a subsea seabed substrate
S composed of stratified rock to provide a location for a
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tether (not shown) for restraining subsea pipelines. In
some embodiments, the anchoring device 1 may find oth-
er alternative uses, for example to maintain the integrity
of a rock wall.
[0036] Referring now to Figures 1 to 3, the drill rod 2
is an elongate member formed from steel, most prefer-
ably super duplex steel, and having a first, driving end
20 and a second, drilling end 21 connected by a shaft
22. The outer surface 23 of the shaft 22 includes a con-
tinuous helical groove 24, for the transport of spoil, and
extends from the drilling end 21 to the driving end 20.
The driving end 20 includes a connection pin 25 config-
ured for releasable connection with a drilling apparatus
(10 in Figure 5). The drilling end 21 includes a drilling
head 26 with cutting edges 27, where the drilling head
26 has an external dimension d1. The anchor sleeve 3
is also formed from steel, most preferably super duplex
steel, and has a cylindrical hollow body 30 with a distal
end 31 and a proximal end 32. The body 30 is split lon-
gitudinally in such a way that it has a segment shaped
discontinuity or slot 33 in plan view. In this way the anchor
sleeve 3 may be partially compressed diametrically by
the application of an external force, but, upon release of
that external force, will resiliently return to its original
shape due to the inherent resilience of the super duplex
steel.
[0037] An integral flange 34 projects outwardly from
the distal end 31 of the body 30, the flange 34 having an
upper, engaging face 35 and a lower, pressing face 36.
[0038] At the proximal end 32 the outer surface of the
hollow body 30 includes a taper 37. The inner diameter
d2 of the hollow body 30 is configured to be slightly less
than the external dimension d1 of the drilling head 26.
[0039] A plurality of barbs 38 are included on the outer
surface of the hollow body 30 and oriented towards the
proximal end 32 thereof. Plural stress relieving channels
39 extend longitudinally into the outer surface of the hol-
low body 30, regularly spaced circumferentially. The
stress relieving channels 39 allow a change in diameter
of the anchor sleeve and therefore affects the radial load-
ing it is subjected to.
[0040] A spring, preload or waved washer 4 is provided
adjacent the flange 34 of the anchor sleeve 3. The washer
4 is of polyurethane in this example (but could be other
suitable materials, or could be a Belville type sprung
washer). The washer may extend further outwards radi-
ally than the flange 34. The washer 4 is provided at the
lower face 36 (i.e. facing the body 30).
[0041] Referring now to Figures 4 and 5, there is shown
an anchoring device 1 being installed in a substrate using
an drilling apparatus 10 which includes a motor 11, a
connector or chuck 12, an engagement collar 13 and an
armature 14.
[0042] The motor 11, which is of a standard type suit-
able for subsea use, depends from a lower surface of the
armature 14. The connection pin 25 of the anchoring de-
vice 1 is connected to the motor 11 via the connector 12.
The engagement collar 13 includes an aperture 13a con-

figured to encompass, in a non-contact fashion, the shaft
22 of the drill rod 2 which may therefore pass freely
through the aperture 13a. The engagement collar 13 has
a substantially flat lower surface 13b suitable for engage-
ment with the engagement surface 35 of the flange 34
of the anchor sleeve 3. A bracket 15 rigidly fixes the en-
gagement collar 13 to the armature 14.
[0043] In use, a substantially flat steel bearing plate
BP, including a circular aperture (not shown) through its
thickness, is affixed on a substrate S at an intended site
of use. The diameter of the aperture is configured to allow
free passage therethrough of the body 30 of the anchor
sleeve 3 but to abut the outwardly projecting flange 34
thereof. A spring, preload or waved washer 4 is located
around the aperture of the bearing plate BP, in this case
a spring washer 4.
[0044] The drilling apparatus 10 is positioned at the
intended site of use, such that the drill head 26 of the
anchoring device 1 is aligned with the aperture of the
bearing plate BP and the spring washer 4. The armature
14, of which only a portion is shown in Figure 5, is driven
downwards along the length of the anchoring device 1 in
the direction of arrow B. The armature 14 may be driven
by any suitable means, for example pneumatic or hy-
draulic actuation (neither of which is shown).
[0045] The motor 11 is then activated thereby causing
the anchoring device 1 to rotate. The cutting surfaces 27
of the drill head 26 cut into the substrate S upon engage-
ment therewith, thereby drilling a hole thereinto. As the
anchoring device 1 is pushed into the thus formed hole,
spoil from the drilled substrate S is transported from the
hole along the helical groove 24 on the outside of the
shaft 22.
[0046] Simultaneously, the lower surface 13b of the
engagement collar 13 engages the engaging face 35 of
the anchor sleeve 3, pushing it into the hole in the sub-
strate S, in concert with the drill rod 2. The drilling head
26 drills a hole having a diameter which is less than the
outer diameter of the anchor sleeve 3. The taper 37 at
the distal end 32 of the anchor sleeve 3 engages the
drilled hole first. The anchor sleeve 3 is compressed di-
ametrically during its insertion into the drilled hole, as a
consequence of the difference in diameter of the drilled
hole and the outer surface of the anchor sleeve 3. Due
to the diametric compression of the anchor sleeve 3 the
outer surface thereof is radially biased against the inner
wall of the drilled hole, providing a frictional gripping force
thereagainst.
[0047] The drill rod 2 is drilled into the substrate S until
the pressing face 36 of the flange 34 of the anchor sleeve
3 engages the spring washer 4, compressing it against
the bearing plate BP. The downward force applied to the
drilling apparatus 10 is subsequently removed and the
motor 11 disconnected from the connection pin 25 of the
drilling rod 2. Thus released from the drilling apparatus
10, the spring washer 4 resiliently urges the flange 34 of
the anchor sleeve 3 away from the bearing plate BP. The
anchor sleeve 3 is therefore urged back along the path
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of its previous travel, whereby the anchor sleeve 3 is
secured in place.
[0048] The anchor sleeve 3 is secured in place either
through friction between the outer surface of the anchor-
ing sleeve and the inner wall of the drilled hole or through
gripping means, e.g. barbs 38 on the outer surface of the
anchor sleeve 3, which are forced into the inner wall of
the drilled hole as the anchor sleeve 3 is urged back along
the path of its previous travel. The drilling head 26 of the
drill rod 2 has a greater external dimension d1 than the
internal diameter d2 of the anchor sleeve 3, as described
above, and therefore the drill rod 2 is retained by the
anchor sleeve 3 within the drilled hole.
[0049] Aptly, to allow the drill rod to unlatch, the drill
rod is not captive to the drill. The apparatus may include
an axially toothed system so as to allow compressive
loads to be transmitted to the drill rod during drilling, but
not allowing tensile loads. For example, such system may
be part of the connector or chuck 12. Alternatively the
system may be a separate component between the drill
rod and the connector. An example is shown in Fig. 6 in
which two portions 40a and 40b are mateable by axial
teeth. In this way the drill rod is detacheable from the drill
apparatus. The diameter of the portions 40a and 40b may
be larger than the internal diameter of the anchor sleeve
to provide a means of retaining the drill rod if required,
for example from falling through the anchor sleeve.
[0050] The resilience of the spring washer 4 (or other
resilient element) in urging the anchor sleeve back along
the path of its previous travel, pre-tensions the anchor
sleeve. This allows the capacity of the anchoring device
(for securement of the anchoring sleeve 3 within the stra-
ta) to be tested prior to removal of the drilling apparatus.
[0051] As with standard bolting practice, the length of
the drill rod is dependent upon the load. The sleeve would
not normally be taken beyond the yield point of the ma-
terials (e.g. for steels this would be about 2% strain).
[0052] Suitably configured attachments (not shown)
may then be attached to the driving end 20 of the drill rod
2 in order to effect tethering of subsea pipelines and other
subsea articles.
[0053] The drill rod 2 remains within the drilled hole as
part of the anchoring device 1 and is not therefore use-
able in order to drill further holes in the or another sub-
strate S. Therefore, a new drill bit 2 is required for the
drilling of each anchoring device 1 according to the in-
vention, resulting in an increase in the expense of drill
materials. However, the method of installation of the in-
vention, in contrast to known methods of subsea anchor-
ing installation, may be achieved by a fully automatic re-
motely operated drilling apparatus 10. Advantageously,
this automatic anchoring or installation system allows in-
stallation of anchoring devices 1 at subsea locations and
depths at which divers may not operate, and therefore
may not be installed via known methods of installation.
Furthermore, the method of installation of the invention
requires fewer stages than known methods of installa-
tion, leading to savings in installation time and conse-

quent expenditure savings.
[0054] It will be appreciated by those skilled in the art
that several variations to the aforementioned embodi-
ments are envisaged without departing from the scope
of the invention. For example, the anchoring device 1
may be installed at locations above the sea and/or in
alternative substrates S for example in unstratified rock.
Although the spring washer 4 is shown disposed between
the flange 34 and the bearing plate BP it need not be and
may be located at any position suitable for urging the
anchor sleeve 3 outwardly from the drilled hole, for ex-
ample between the drilling head 26 and the distal end 32
of the anchor sleeve 3. Additionally or alternatively, the
spring washer 4 may be replaced by or supplemented
with a spring or other resilient member. Although the an-
choring device 1 is shown installed against a bearing
plate BP on a substrate S it need not be and may instead
be installed directly against the substrate S. Additionally
or alternatively, although the engagement collar 13 is
shown as being fixed to the armature 14 it need not be
and may instead be fixed to the motor 11 or a further
component of the drilling apparatus 10 by any suitable
means.
[0055] It will also be appreciated by those skilled in the
art that any number of combinations of the aforemen-
tioned features and/or those shown in the appended
drawings provide clear advantages over the prior art and
are therefore within the scope of the invention described
herein.
[0056] With the above arrangement, the unit including
the drilling rod and anchoring sleeve are drilled into and
remain in the drilled hole. The unit remains as a unitary
piece.
[0057] With this arrangement, an anchoring device is
provided with a greater strength compared to known ar-
rangements, e.g. allowing a flexible pipe to be tethered
to the seabed.
[0058] Throughout the description and claims of this
specification, the words "comprise" and "contain" and
variations of them mean "including but not limited to",
and they are not intended to (and do not) exclude other
moieties, additives, components, integers or steps.
Throughout the description and claims of this specifica-
tion, the singular encompasses the plural unless the con-
text otherwise requires. In particular, where the indefinite
article is used, the specification is to be understood as
contemplating plurality as well as singularity, unless the
context requires otherwise.
[0059] Features, integers, characteristics, com-
pounds, chemical moieties or groups described in con-
junction with a particular aspect, embodiment or example
of the invention are to be understood to be applicable to
any other aspect, embodiment or example described
herein unless incompatible therewith. All of the features
disclosed in this specification (including abstract and
drawings), and/or all of the steps of any method or proc-
ess so disclosed, may be combined in any combination,
except combinations where at least some of such fea-
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tures and/or steps are mutually exclusive. The invention
is not restricted to the details of any foregoing embodi-
ments. The invention is defined by the claims.

Claims

1. An anchoring device (1) for securement to strata, the
device comprising a drilling rod (2) and an anchoring
sleeve (3) at least partially surrounding the drilling
rod, the drilling rod comprising a driving end (20) for
coupling to a drilling apparatus and a drilling end (21)
with a drilling head (26) for drilling a hole in strata,
wherein the device is configured to be coupled with
and driven by a drilling apparatus to cause the drilling
head to drill a hole into strata and to force, as the
hole is drilled, the anchoring sleeve into the hole to
an inserted position in which the anchoring sleeve
engages the surrounding strata;
characterised in that the anchoring sleeve (3) com-
prises gripping means on its outer surface for en-
gaging the surrounding strata,
wherein the anchoring sleeve (3) comprises a flange
(34) adjacent the driving end (20) of the drilling rod
(2),
wherein the anchoring device further comprises a
resilient element (4) at least partially surrounding the
anchoring sleeve (3) and configured to be com-
pressed, in use, between the flange (34) and the
strata when the anchoring sleeve is in the inserted
position, thereby to urge the anchoring sleeve along
a direction that is opposite to the drilling direction.

2. Anchoring device (1) according to claim 1 comprising
a resilient biasing means configured to bias the an-
choring sleeve (3) into engagement with surrounding
strata when it is in the inserted position.

3. Anchoring device (1) according to claim 1 or claim
2, wherein the drilling head (26) is configured to drill
a hole that is smaller than the outer dimension of the
anchoring sleeve (3) such that the anchoring sleeve
is in interference fit with the hole; and optionally
wherein the anchoring sleeve (3) is formed of a ma-
terial that is elastically deformable so as to bias, in
use, resiliently the anchoring sleeve against the sur-
rounding strata.

4. Anchoring device according to claim 1, wherein the
gripping means comprises a plurality of barbs (38);
and/or
wherein the anchoring sleeve (3) comprises a longi-
tudinal slot (33) along at least a portion of its length.

5. Anchoring device (1) according to any preceding
claim, wherein the anchoring sleeve (3) comprises
one or more stress relief features for reducing, in
use, the peak stress experienced by the anchoring

sleeve; and optionally
wherein the or each stress relief feature comprises
a longitudinal groove (39) extending along at least a
portion of the length of the anchoring sleeve (3).

6. Anchoring device (1) according to any preceding
claim, wherein the anchoring sleeve (3) comprises
a driving surface (35) against which a driving collar
of the drilling apparatus engages, in use, to force the
anchoring sleeve into the hole.

7. Anchoring device (1) according to claim 1, wherein
the resilient element (4) comprises a resilient wash-
er.

8. Anchoring device (1) according to any preceding
claim, wherein the drilling head (26) is larger than
the internal dimension of the sleeve (3).

9. Anchoring device (1) according to any preceding
claim, wherein the drilling rod (2) comprises a helical
flute (24) extending between the drilling head (26)
and the driving end (20).

10. An anchoring system comprising a drilling apparatus
(10) and one or more anchoring devices (1) accord-
ing to any preceding claim, wherein the drilling ap-
paratus comprises a chuck (12) for coupling with the
driving end of the drilling rod (2) and a driving collar
(13) for engaging a driving surface (35) or flange (34)
of the anchoring sleeve (3) to force, in use, the an-
choring sleeve into the hole as the hole is drilled.

11. A method of securing an anchoring device (1) to stra-
ta, the method comprising coupling a drilling appa-
ratus (10) to the drilling end of a drilling rod (2),
driving the drilling end of the drilling rod to cause a
drilling head (26) thereof to drill a hole into strata
and, as the hole is drilled, forcing an anchoring
sleeve (3) that at least partially surrounds the drilling
rod into the hole to an inserted position in which the
anchoring sleeve engages the surrounding strata,
characterised in that the anchoring sleeve (3) com-
prises gripping means on its the outer surface that
is urged into engagement with the surrounding strata
when the anchoring sleeve is in the inserted position,
wherein the anchoring sleeve (3) comprises a flange
(34) adjacent the driving end (20) of the drilling rod
(2), wherein a resilient element (4) that at least par-
tially surrounds the anchoring sleeve (3) is com-
pressed between the flange (34) and the strata as
the anchoring sleeve is forced into the inserted po-
sition, thereby to urge the anchoring sleeve along a
direction that is opposite to the drilling direction.

12. Method according to claim 11, wherein the anchoring
sleeve (3) is urged into engagement with the sur-
rounding strata by a resilient biasing means when
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the anchoring sleeve is in the inserted position;
and/or
wherein the hole that is drilled is smaller than the
outer dimension of the anchoring sleeve (3) such
that the anchoring sleeve is forced into an interfer-
ence fit with the hole.

13. Method according to claim 12, wherein the anchoring
sleeve (3) is formed of a material that is elastically
deformable so as to bias resiliently the anchoring
sleeve against the surrounding strata.

14. Method according to any one of claims 11 to 13,
wherein the anchoring sleeve is forced into the hole
by a collar of the drilling apparatus that engages a
driving surface of the anchoring sleeve; and option-
ally
wherein the flange (34) of the anchoring sleeve (3)
that is adjacent the driving end (20) of the drilling rod
(2) is engaged by the collar (13) to force the anchor-
ing sleeve into the hole; and optionally
wherein the method further comprises retracting the
collar of the drilling apparatus out of engagement
with the flange after the anchoring sleeve is forced
into the inserted position such that the resilient ele-
ment urges the anchoring sleeve along a direction
that is opposite to the drilling direction.

15. Method according to any one of claims 11 to 14 com-
prising releasing the drilling rod (2) after the hole is
drilled such that the rod remains in the hole.

Patentansprüche

1. Verankerungsvorrichtung (1) zur Befestigung an
Strata, wobei die Vorrichtung eine Bohrstange (2)
und eine Verankerungshülse (3), die die Bohrstange
mindestens teilweise umgibt, umfasst, wobei die
Bohrstange ein Antriebsende (20) zum Koppeln mit
einer Bohreinrichtung und ein Bohrende (21) mit ei-
nem Bohrkopf (26) zum Bohren eines Lochs in Strata
umfasst, wobei die Vorrichtung konfiguriert ist, um
mit einer Bohreinrichtung gekoppelt und von ihr an-
getrieben zu werden, um den Bohrkopf zu veranlas-
sen, ein Loch in Strata zu bohren und, beim Bohren
des Lochs, die Verankerungshülse in das Loch zu
einer eingeführten Position zu drücken, in der die
Verankerungshülse die umgebenden Strata in Ein-
griff nimmt;
dadurch gekennzeichnet, dass die Verankerungs-
hülse (3) auf ihrer Außenfläche ein Greifmittel zur
Ineingriffnahme der umgebenden Strata umfasst,
wobei die Verankerungshülse (3) einen an das An-
triebsende (20) der Bohrstange (2) angrenzenden
Flansch (34) umfasst,
wobei die Verankerungsvorrichtung ferner ein elas-
tisches Element (4) umfasst, das mindestens teilwei-

se die Verankerungshülse (3) umgibt und konfigu-
riert ist, um, in Gebrauch, zwischen dem Flansch
(34) und den Strata komprimiert zu werden, wenn
die Verankerungshülse in der eingeführten Position
ist, wodurch die Verankerungshülse entlang einer
der Bohrrichtung entgegengesetzten Richtung ge-
drängt wird.

2. Verankerungsvorrichtung (1) nach Anspruch 1, um-
fassend ein elastisches Vorspannmittel, das konfi-
guriert ist, um die Verankerungshülse (3) in den Ein-
griff mit umgebenden Strata vorzuspannen, wenn
sie in der eingeführten Position ist.

3. Verankerungsvorrichtung (1) nach Anspruch 1 oder
Anspruch 2, wobei der Bohrkopf (26) konfiguriert ist,
um ein Loch zu bohren, das kleiner als das Außen-
maß der Verankerungshülse (3) ist, so dass die Ver-
ankerungshülse im Presssitz zum Loch ist; und op-
tional wobei die Verankerungshülse (3) aus einem
Material geformt ist, das elastisch verformt werden
kann, um, in Gebrauch, die Verankerungshülse elas-
tisch gegen die umgegebenden Strata vorzuspan-
nen.

4. Verankerungsvorrichtung nach Anspruch 1, wobei
das Greifmittel eine Vielzahl von Widerhaken (38)
umfasst; und/oder
wobei die Verankerungshülse (3) einen Längsschlitz
(33) entlang mindestens eines Abschnitts ihrer Län-
ge umfasst.

5. Verankerungsvorrichtung (1) nach einem der voran-
gehenden Ansprüche, wobei die Verankerungshül-
se (3) ein oder mehrere Spannungsentlastungs-
merkmale umfasst, um, in Gebrauch, die Span-
nungsspitzen zu reduzieren, denen die Veranke-
rungshülse ausgesetzt ist; und optional
wobei das oder jedes Spannungsentlastungsmerk-
mal eine Längsrille (39) umfasst, die sich entlang
mindestens eines Abschnitts der Länge der Veran-
kerungshülse (3) erstreckt.

6. Verankerungsvorrichtung (1) nach einem der voran-
gehenden Ansprüche, wobei die Verankerungshül-
se (3) eine Antriebsfläche (35) umfasst, gegen die,
in Gebrauch, eine Antriebsmanschette der Bohrein-
richtung eingreift, um die Verankerungshülse in das
Loch zu drücken.

7. Verankerungsvorrichtung (1) nach Anspruch 1, wo-
bei das elastische Element (4) eine elastische Un-
terlegscheibe umfasst.

8. Verankerungsvorrichtung (1) nach einem der voran-
gehenden Ansprüche, wobei der Bohrkopf (26) grö-
ßer als das Innenmaß der Hülse (3) ist.
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9. Verankerungshülse (1) nach einem der vorangehen-
den Ansprüche, wobei die Bohrstange (2) eine sich
zwischen dem Bohrkopf (26) und dem Antriebsende
(20) erstreckende spiralförmige Kehle (24) umfasst.

10. Verankerungssystem, umfassend eine Bohreinrich-
tung (10) und eine oder mehrere Verankerungsvor-
richtungen (1) nach einem der vorangehenden An-
sprüche, wobei die Bohreinrichtung ein Bohrfutter
(12) zum Koppeln an das Antriebsende der Bohr-
stange (2) und eine Antriebsmanschette (13) zur In-
eingriffnahme einer Antriebsfläche (35) oder eines
Flansches (34) der Verankerungshülse (3) umfasst,
um die Verankerungshülse, in Gebrauch, beim Boh-
ren des Lochs in das Loch zu drücken.

11. Verfahren zur Befestigung einer Verankerungsvor-
richtung (1) an Strata, wobei das Verfahren ein Kop-
peln einer Bohreinrichtung (10) mit dem Bohrende
einer Bohrstange (2), ein Antreiben des Bohrendes
der Bohrstange, um zu veranlassen, dass ein Bohr-
kopf (26) davon ein Loch in Strata bohrt, und, beim
Bohren des Lochs, ein Drücken einer Verankerungs-
hülse (3), die die Bohrstange mindestens teilweise
umgibt, in das Loch zu einer eingeführten Position,
in der die Verankerungshülse die umgebenden Stra-
ta in Eingriff nimmt, umfasst,
dadurch gekennzeichnet, dass die Verankerungs-
hülse (3) auf ihrer Außenfläche ein Greifmittel um-
fasst, das in den Eingriff mit den umgebenden Strata
gedrängt wird, wenn die Verankerungshülse in der
eingeführten Position ist, wobei die Verankerungs-
hülse (3) einen an das Antriebsende (20) der Bohr-
stange (2) angrenzenden Flansch (34) umfasst, wo-
bei ein elastisches Element (4), das die Veranke-
rungshülse (3) mindestens teilweise umgibt, beim
Drücken der Verankerungshülse in die eingeführte
Position zwischen dem Flansch (34) und den Strata
komprimiert wird, um dadurch die Verankerungshül-
se entlang einer der Bohrrichtung entgegengesetz-
ten Richtung zu drängen.

12. Verfahren nach Anspruch 11, wobei die Veranke-
rungshülse (3) durch ein elastisches Vorspannmittel
in den Eingriff mit den umgebenden Strata gedrängt
wird, wenn die Verankerungshülse in der eingeführ-
ten Position ist; und/oder
wobei das gebohrte Loch kleiner als das Außenmaß
der Verankerungshülse (3) ist, so dass die Veranke-
rungshülse in einen Presssitz zum Loch gedrückt
wird.

13. Verfahren nach Anspruch 12, wobei die Veranke-
rungshülse (3) aus einem Material geformt ist, das
elastisch verformt werden kann, um die Veranke-
rungshülse elastisch gegen die umgegebenden
Strata vorzuspannen.

14. Verfahren nach einem der Ansprüche 11 bis 13, wo-
bei die Verankerungshülse durch eine Manschette
der Bohreinrichtung, die eine Antriebsfläche der Ver-
ankerungshülse in Eingriff nimmt, in das Loch ge-
drückt wird; und optional
wobei der Flansch (34) der Verankerungshülse (3),
der an das Antriebsende (20) der Bohrstange (2) an-
grenzt, von der Manschette (13) in Eingriff genom-
men wird, um die Verankerungshülse in das Loch
zu drücken; und optional
wobei das Verfahren ferner das Zurückziehen der
Manschette der Bohreinrichtung aus dem Eingriff mit
dem Flansch umfasst, nachdem die Verankerungs-
hülse in die eingeführte Position gedrückt ist, so dass
das elastische Element die Verankerungshülse ent-
lang einer der Bohrrichtung entgegengesetzten
Richtung drängt.

15. Verfahren nach einem der Ansprüche 11 bis 14, um-
fassend ein Freigeben der Bohrstange (2), nachdem
das Loch gebohrt ist, so dass die Stange im Loch
bleibt.

Revendications

1. Dispositif d’ancrage (1) destiné à la fixation à des
strates, le dispositif comprenant une tige de forage
(2) et un manchon d’ancrage (3) entourant au moins
partiellement la tige de forage, la tige de forage com-
prenant une extrémité d’entraînement (20) destinée
à être accouplée à un appareil de forage et une ex-
trémité de forage (21) avec une tête de forage (26)
destinée à forer un trou dans des strates, ledit dis-
positif étant conçu pour être accouplé à un appareil
de forage et entraîné par celui-ci pour amener la tête
de forage à forer un trou dans des strates et forcer,
tandis que le trou est foré, le manchon d’ancrage
dans le trou dans une position insérée dans laquelle
le manchon d’ancrage vient en prise avec les strates
environnantes ;
caractérisé en ce que le manchon d’ancrage (3)
comprend des moyens de saisie sur sa surface ex-
terne pour venir en prise avec les strates environ-
nantes, ledit manchon d’ancrage (3) comprenant
une bride (34) adjacente à l’extrémité d’entraîne-
ment (20) de la tige de forage (2), ledit dispositif d’an-
crage comprenant en outre un élément élastique (4)
entourant au moins partiellement le manchon d’an-
crage (3) et conçu pour être comprimé, lors de l’uti-
lisation, entre la bride (34) et les strates lorsque le
manchon d’ancrage est dans la position insérée,
pour ainsi pousser le manchon d’ancrage le long
d’une direction opposée à la direction de forage.

2. Dispositif d’ancrage (1) selon la revendication 1,
comprenant un moyen de sollicitation élastique con-
çu pour solliciter le manchon d’ancrage (3) à se met-
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tre en prise avec les strates environnantes lorsqu’il
est dans la position insérée.

3. Dispositif d’ancrage (1) selon la revendication 1 ou
2, ladite tête de forage (26) étant conçue pour forer
un trou qui est inférieur à la dimension externe du
manchon d’ancrage (3) de sorte que le manchon
d’ancrage soit en ajustement serré avec le trou ; et
éventuellement ledit manchon d’ancrage (3) étant
formé d’un matériau qui est élastiquement déforma-
ble de façon à solliciter élastiquement, lors de l’uti-
lisation, le manchon d’ancrage contre les strates en-
vironnantes.

4. Dispositif d’ancrage selon la revendication 1, ledit
moyen de saisie comprenant une pluralité de barbe-
lures (38) ; et/ou
ledit manchon d’ancrage (3) comprenant une fente
longitudinale (33) le long d’au moins une partie de
sa longueur.

5. Dispositif d’ancrage (1) selon l’une quelconque des
revendications précédentes, ledit manchon d’ancra-
ge (3) comprenant une ou plusieurs caractéristiques
de réduction de contrainte destinées à réduire, lors
de l’utilisation, la contrainte maximale subie par le
manchon d’ancrage ; et
éventuellement, ladite ou chaque caractéristique de
réduction de contrainte comprenant une rainure lon-
gitudinale (39) s’étendant le long d’au moins une par-
tie de la longueur du manchon d’ancrage (3).

6. Dispositif d’ancrage (1) selon l’une quelconque des
revendications précédentes, ledit manchon d’ancra-
ge (3) comprenant une surface d’entraînement (35)
contre laquelle un collier d’entraînement de l’appa-
reil de forage vient en prise, lors de l’utilisation, pour
forcer le manchon d’ancrage dans le trou.

7. Dispositif d’ancrage (1) selon la revendication 1, ledit
élément élastique (4) comprenant une rondelle élas-
tique.

8. Dispositif d’ancrage (1) selon l’une quelconque des
revendications précédentes, ladite tête de forage
(26) étant plus grande que la dimension interne du
manchon (3).

9. Dispositif d’ancrage (1) selon l’une quelconque des
revendications précédentes, ladite tige de forage (2)
comprenant une cannelure hélicoïdale (24) s’éten-
dant entre la tête de forage (26) et l’extrémité d’en-
traînement (20).

10. Système d’ancrage comprenant un appareil de fo-
rage (10) et un ou plusieurs dispositifs d’ancrage (1)
selon l’une quelconque des revendications précé-
dentes, ledit appareil de forage comprenant un man-

drin (12) destiné à être accouplé à l’extrémité d’en-
traînement de la tige de forage (2) et un collier d’en-
traînement (13) destiné à venir en prise avec une
surface d’entraînement (35) ou une bride (34) du
manchon d’ancrage (3) afin de forcer, lors de l’utili-
sation, le manchon d’ancrage dans le trou tandis que
le trou est foré.

11. Procédé de fixation d’un dispositif d’ancrage (1) à
des strates, le procédé comprenant l’accouplement
d’un appareil de forage (10) à l’extrémité de forage
d’une tige de forage (2), entraînant l’extrémité de
forage de la tige de forage pour amener la tête de
forage (26) de celle-ci à forer un trou dans les strates
et, tandis que le trou est foré, le forçage d’un man-
chon d’ancrage (3) entourant au moins partiellement
la tige de forage dans le trou dans une position in-
sérée dans laquelle le manchon d’ancrage vient en
prise avec les strates environnantes, caractérisé en
ce que le manchon d’ancrage (3) comprend des
moyens de saisie sur sa surface externe qui est
poussée à venir en prise avec les strates environ-
nantes lorsque le manchon d’ancrage est dans la
position insérée, ledit manchon d’ancrage (3) com-
prenant une bride (34) adjacente à l’extrémité d’en-
traînement (20) de la tige de forage (2), un élément
élastique (4) entourant au moins partiellement le
manchon d’ancrage (3) étant comprimé entre la bri-
de (34) et les strates tandis que le manchon d’an-
crage est forcé dans la position insérée pour ainsi
pousser le manchon d’ancrage le long d’une direc-
tion qui est opposée à la direction de forage.

12. Procédé selon la revendication 11, ledit manchon
d’ancrage (3) étant poussé à se mettre en prise avec
les strates environnantes par un moyen de sollicita-
tion élastique lorsque le manchon d’ancrage est
dans la position insérée; et/ou
ledit trou qui est foré étant plus petit que la dimension
externe du manchon d’ancrage (3) de sorte que le
manchon d’ancrage soit forcé dans un ajustement
serré avec le trou.

13. Procédé selon la revendication 12, ledit manchon
d’ancrage (3) étant formé d’un matériau qui est élas-
tiquement déformable de façon à solliciter élastique-
ment le manchon d’ancrage contre les strates envi-
ronnantes.

14. Procédé selon l’une quelconque des revendications
11 à 13, ledit manchon d’ancrage étant forcé dans
le trou par un collier de l’appareil de forage qui vient
en prise avec une surface d’entraînement du man-
chon d’ancrage ;
et éventuellement ladite bride (34) du manchon d’an-
crage (3) qui est adjacente à l’extrémité d’entraîne-
ment (20) de la tige de forage (2) étant mise en prise
avec le collier (13) pour forcer le manchon d’ancrage
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dans le trou ; et
éventuellement, ledit procédé comprenant en outre
la rétraction du collier de l’appareil de forage hors
de sa mise en prise avec la bride après que le man-
chon d’ancrage a été forcé dans la position insérée
de sorte que l’élément élastique pousse le manchon
d’ancrage le long d’une direction qui est opposée à
la direction de forage.

15. Procédé selon l’une quelconque des revendications
11 à 14, comprenant la libération de la tige de forage
(2) après que le trou est foré de sorte que la tige
reste dans le trou.
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