
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

81
3 

62
3

A
1

TEPZZ 8_¥6 ¥A_T
(11) EP 2 813 623 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
17.12.2014 Bulletin 2014/51

(21) Application number: 13171510.4

(22) Date of filing: 11.06.2013

(51) Int Cl.:
E02D 5/80 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: Blade Offshore Services Ltd.
Darlingon,
Durham DL1 1GB (GB)

(72) Inventors:  
• Ruffman, William Fleet

Gosforth, Newcastle upon Tyne,
Tyne and Wear, NE3 4BD (GB)

• Swingler, John
Amarcao Dos Buzios, 
CEP-289 500 00 Rio de Janiero (BR)

(74) Representative: Vinsome, Rex Martin
Urquhart-Dykes & Lord LLP 
12th Floor 
Cale Cross House 
156 Pilgrim Street
Newcastle-upon-Tyne NE1 6SU (GB)

(54) Anchor device and drilling assembly incorporating such anchor member

(57) An anchor device (4) adapted to be anchored in
an annular cavity (18) is disclosed. The anchor device
comprises a body portion (6) and a cutting portion (12)
and is adapted to engage a body member (24) to form a
drilling assembly (2). The drilling assembly is adapted to
cause the cutting portion to form an annular cavity defin-
ing a second radially inner surface (20) spaced from a
first radially inner surface (30) and a second radially outer

surface (22) spaced from a first radially outer surface (8).
The drilling assembly defines at least one fluid delivery
channel (26) for delivering fluid to a region adjacent the
cutting portion to remove drill cuttings from the region via
a space (40) between the first radially outer surface and
the second radially outer surface. The anchor device is
adapted to disengage the body member after formation
of the annular cavity.
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Description

[0001] The present invention relates to anchor devices
and relates particularly, but not exclusively, to anchor
devices for onshore drilling applications. The invention
also relates to drilling assemblies incorporating such an-
chor devices.
[0002] It is known to provide anchor devices in the form
of cylindrical piles which are driven into the ground by
means of drilling and anchor a structure to the ground by
means of engagement of their external surfaces with the
ground. However, this arrangement suffers from the
drawback that excessive amounts of energy are con-
sumed in removing a cylindrical volume of material to
form a cylindrical cavity for receiving the pile, and the
piles may need to be driven to significant depths to pro-
vide sufficient anchoring for their particular application.
This in turn significantly increases the cost of installation
of the piles.
[0003] Preferred embodiments of the present invention
seek to overcome one or more of the above disadvan-
tages of the prior art.
[0004] According to an aspect of the present invention,
there is provided an anchor device adapted to be an-
chored in an annular cavity, the anchor device compris-
ing:-

a body portion and a cutting portion arranged adja-
cent a first end of said body portion, wherein the an-
chor device is adapted to engage a body member to
form a drilling assembly having a substantially an-
nular body defining a first radially inner surface and
a first radially outer surface, wherein the drilling as-
sembly is adapted to cause said cutting portion to
form an annular cavity by means of at least rotation
of said cutting portion, such that said annular cavity
defines a second radially inner surface spaced from
said first radially inner surface and a second radially
outer surface spaced from said first radially outer
surface, and said drilling assembly defines at least
one fluid delivery channel for delivering fluid to a re-
gion adjacent said cutting portion to remove drill cut-
tings from said region via a space between said first
radially outer surface and said second radially outer
surface and/or a space between said first radially
inner surface and said second radially inner surface,
and wherein and said anchor device is adapted to
disengage said body member after formation of said
annular cavity.

[0005] By providing an arrangement in which an annu-
lar cavity is formed by means of at least rotation of the
cutting portion, such that the annular cavity defines a
second radially inner surface spaced from the first radially
inner surface and a second radially outer surface spaced
from the first radially outer surface, and the drilling as-
sembly defines at least one fluid delivery channel for de-
livering fluid to a region adjacent the cutting portion to

remove drill cuttings from said region via a space be-
tween the first radially outer surface and the second ra-
dially outer surface and/or a space between said first
radially inner surface and said second radially inner sur-
face, and wherein and the anchor device is adapted to
disengage the body member after formation of the an-
nular cavity, it is believed that this provides the advantage
of enabling bonding of the anchor device at inner and
outer surfaces of the body portion thereof, thereby re-
quiring a shorter length of cavity for a given anchoring
force, thereby reducing the cost of installation of the an-
chor device in certain formations.
[0006] Said body portion may define said first radially
inner surface and said anchor device may be adapted to
engage a body member such that said body portion at
least partially surrounds said body member.
[0007] The anchor device may further comprise en-
gaging means adapted to sealingly engage the body
member.
[0008] This provides the advantage of enabling one or
more of said fluid delivery channels to be defined be-
tween the anchor device and the body member, thereby
simplifying construction and reducing the cost of the drill-
ing assembly.
[0009] The anchor device may further comprise at least
one mounting portion arranged adjacent a second end
of said body portion.
[0010] This provides the advantage of simplifying at-
tachment of further structures to the anchor device.
[0011] At least one said mounting portion may com-
prise a respective flange.
[0012] The anchor device may further comprise at least
one fluid outlet communicating with at least one respec-
tive said fluid delivery channel to enable delivery of fluid
to said region.
[0013] The body member may be adapted to rotate
with said cutting portion during formation of said annular
cavity.
[0014] The cutting portion may be adapted to rotate
relative to said body member during formation of said
annular cavity.
[0015] This provides the advantage of reducing the risk
of causing the inner core of the annular cavity to disinte-
grate.
[0016] The anchor device may further comprise at least
one extension device comprising a respective first mem-
ber adapted to be mounted to an end portion of said body
portion and a respective second member adapted to be
mounted to an end portion of said body member.
[0017] This provides the advantage of enabling the de-
vice to be used in applications where limited headspace
is available.
[0018] According to another aspect of the present in-
vention, there is provided a drilling assembly comprising
an anchor device as defined above, and a body member
adapted to engage the anchor device to enable formation
of an annular cavity by means of at least rotation of said
drilling assembly.
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[0019] According to a further aspect of the present in-
vention, there is provided a method of locating an anchor
member in an annular cavity, the method comprising:-

forming an annular cavity by at least rotation of a
drilling assembly comprising an anchor device as
defined above and a body member engaging the an-
chor device;

delivering fluid to a region adjacent said cutting por-
tion to remove drill cuttings from said region via a
space between said first radially outer surface and
said second radially outer surface; and

introducing bonding material between said second
radially inner surface and said drilling assembly and
between said second radially outer surface and said
drilling assembly.

[0020] The method may further comprise separating
the body member from the anchor device to leave the
anchor device in said cavity.
[0021] The step of introducing bonding material may
comprise introducing bonding material into at least one
said fluid delivery channel to cause at least some of said
bonding material to pass from said fluid delivery channel
to spaces between said second radially outer surface
and said drilling assembly and between said second ra-
dially inner surface and said drilling assembly.
[0022] The body member may be separated from the
anchor device subsequently to introduction of bonding
material between said second radially inner surface and
said drilling assembly and between said second radially
outer surface and said drilling assembly.
[0023] A preferred embodiment of the invention will
now be described, by way of example only and not in any
limitative sense, with reference to the accompanying
drawings, in which:

Figure 1 is a schematic cross sectional elevation
view of a drilling apparatus embodying the present
invention and located in an annular cavity in the
ground; and

Figure 2 is a view along the line A-A in Figure 1.

[0024] Referring to Figures 1 and 2, a drilling assembly
2 embodying the present invention comprises an anchor
device 4 having an elongate generally cylindrical body
portion 6 defining a first radially outer surface 8 and a
third surface 10. A cutting portion in the form of an annular
widened portion 12 at a first end of the body portion 6
and carrying cutting elements 14 of hardened material
such as tungsten carbide is attached such that rotation
of the drilling assembly 2 about its longitudinal axis 16
causes the cutting elements 14 to form an annular cavity
18 having a second radially inner surface 20 and a sec-
ond radially outer surface 22.

[0025] The drilling assembly 2 also includes a body
member 24 for sealingly engaging an upper surface of
the widened portion 12 and to be surrounded by the body
portion 6 so that the anchor device 4 and body member
24 define an annular chamber 26 between the third sur-
face 10 and a fourth surface 28 defined by the body mem-
ber 24. The body member 24 defines a first radially inner
surface 30 which is spaced from the second radially inner
surface 20 to define a first gap 32. The annular chamber
26 enables delivery of fluid from the surface 34 of the
cavity 18 to one or more fluid outlets 38 near the widened
portion 12 communicating with a region around the cut-
ting elements 14 to enable drill cuttings to be removed
from the region around the cutting elements 14 via a sec-
ond gap 40 between the second radially outer surface
22 of annular cavity 18 and the first radially outer surface
8 of the body portion 6.
[0026] One or more extension devices 42 (of which
only one is shown in Figure 1) can be attached to an
upper part of the drilling assembly 2 by suitable means
(not shown) such as pins and which will be familiar to
persons skilled in the art. Each extension device 42 has
an inner member 44 for attachment to the body member
24 and an outer member 46 for attachment to the body
portion 6 to define an annular chamber 48 forming an
extension to the annular chamber 26.
[0027] The operation of the drilling assembly 2 shown
in Figures 1 and 2 will now be described.
[0028] The anchor device 4 is sealingly mounted to the
body member 24 to form the drilling assembly 2, which
is then rotated about its longitudinal axis 16 by means of
drive means (not shown) to cause the cutting elements
14 to form the annular cavity 18. Suitable apparatus may
also be provided for urging the drilling assembly 2 down-
wardly to assist in formation of the annular cavity 18. At
the same time, suitable fluid such as water is introduced
from ground level to the fluid outlets 38 via the annular
chamber 26 between the anchor device 4 and body mem-
ber 24 and via the annular chamber 48 if one or more
extension devices 42 are attached, to remove drill cut-
tings generated by the cutting elements 14 via the second
gap 40.
[0029] When the desired depth of cavity 18 has been
reached, rotation of the drilling assembly 2 is ceased,
and suitable bonding material such as grout or cement
is introduced via the annular chamber 26 to the fluid out-
lets 38, to remove drilling fluid from the second gap 40.
The body member 24 is then removed, leaving the anchor
device 4 in position in the cavity 18 and exposing the
third surface 10, and the bonding material is then allowed
to set or is cured. The first gap 32 now extends from the
second radially inner surface 20 to the third surface 10
because of removal of the body member 24. By provision
of suitable mounting attachments such as a flange (not
shown), structures to be anchored in place can be more
easily attached to the upper end of the anchor device,
although it will be appreciated by persons skilled in the
art that other methods for attaching structures to the an-
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chored anchor device 4 can be used.
[0030] It will be appreciated by persons skilled in the
art that the above embodiment has been described by
way of example only, and not in any limitative sense, and
this various alterations and modifications are possible
without departure from the scope of the invention as de-
fined by the appended claims. For example, although in
the above embodiment the entire drilling assembly 2 is
rotated to form the annular cavity 18, it will be appreciated
by persons skilled in the art that the anchor device 4 may
be rotated to form the annular cavity 18 and the body
member 24 remain stationary. Also, in certain situations,
for example when the second inner surface 20 is formed
from unstable material, the body member 24 may be left
in position in the cavity 18.

Claims

1. An anchor device adapted to be anchored in an an-
nular cavity, the anchor device comprising:-
a body portion and a cutting portion arranged adja-
cent a first end of said body portion, wherein the an-
chor device is adapted to engage a body member to
form a drilling assembly having a substantially an-
nular body defining a first radially inner surface and
a first radially outer surface, wherein the drilling as-
sembly is adapted to cause said cutting portion to
form an annular cavity by means of at least rotation
of said drilling assembly, such that said annular cav-
ity defines a second radially inner surface spaced
from said first radially inner surface and a second
radially outer surface spaced from said first radially
outer surface, and said drilling assembly defines at
least one fluid delivery channel for delivering fluid to
a region adjacent said cutting portion to remove drill
cuttings from said region via a space between said
first radially outer surface and said second radially
outer surface and/or a space between said first ra-
dially inner surface and said second radially inner
surface, and wherein and said anchor device is
adapted to disengage said body member after for-
mation of said annular cavity.

2. A device according to claim 1, wherein said body
portion defines said first radially inner surface and
said anchor device is adapted to engage a body
member such that said body portion at least partially
surrounds said body member.

3. A device according to claim 1 or 2, further comprising
engaging means adapted to sealingly engage the
body member.

4. A device according to any one of the preceding
claims, further comprising at least one mounting por-
tion arranged adjacent a second end of said body
portion.

5. A device according to claim 4, wherein at least one
said mounting portion comprises a respective flange.

6. A device according to any one of the preceding
claims, further comprising at least one fluid outlet
communicating with at least one respective said fluid
delivery channel to enable delivery of fluid to said
region.

7. A device according to any one of the preceding
claims, wherein the body member is adapted to ro-
tate with said cutting portion during formation of said
annular cavity.

8. A device according to any one of the preceding
claims, wherein the cutting portion is adapted to ro-
tate relative to said body member during formation
of said annular cavity.

9. A device according to any one of the preceding
claims, further comprising at least one extension de-
vice comprising a respective first member adapted
to be mounted to an end portion of said body portion
and a respective second member adapted to be
mounted to an end portion of said body member.

10. A drilling assembly comprising an anchor device ac-
cording to any one of the preceding claims, and a
body member adapted to engage the anchor device
to enable formation of an annular cavity by means
of at least rotation of said drilling assembly.

11. A method of locating an anchor member in an annu-
lar cavity, the method comprising:-
forming an annular cavity by at least rotation of a
drilling assembly comprising an anchor device ac-
cording to any one of claims 1 to 9 and a body mem-
ber engaging the anchor device;
delivering fluid to a region adjacent said cutting por-
tion to remove drill cuttings from said region via a
space between said first radially outer surface and
said second radially outer surface; and
introducing bonding material between said second
radially inner surface and said drilling assembly and
between said second radially outer surface and said
drilling assembly.

12. A method according to claim 11, further comprising
separating the body member from the anchor device
to leave the anchor device in said cavity.

13. A method according to claim 12, wherein the body
member is separated from the anchor device sub-
sequently to introduction of bonding material be-
tween said second radially inner surface and said
drilling assembly and between said second radially
outer surface and said drilling assembly.
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14. A method according to any one of claims 11 to 13,
wherein the step of
introducing bonding material comprises introducing
bonding material into at least one said fluid delivery
channel to cause at least some of said bonding ma-
terial to pass from said fluid delivery channel to spac-
es between said second radially outer surface and
said drilling assembly and between said second ra-
dially inner surface and said drilling assembly.
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