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(54) Method for placing an offshore jacket on the seabed

(57) A method for placing an offshore jacket (1) on
the seabed in order to form a vertical supporting struc-
ture for an offshore platform or the like to be supported
on, comprising the steps of slidably prefitting at least one
anchoring pile (4) to the jacket, using a lifting device (10)
to lower the jacket onto the seabed (12), and sinking the
anchoring pile into the seabed. Immediately after or dur-
ing the step of lowering the jacket onto the seabed, an
initial penetration is applied to the anchoring pile over
an initial penetration depth into the seabed while the
jacket is still being held by the lifting device, after which,
in a subsequent step, the anchoring pile is introduced
further into the seabed down to a desired final depth,
with the aid of a separate driving installation (14).
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Description

[0001] The invention relates to a method for placing
an offshore jacket on the seabed as part of a supporting
structure for an offshore platform or the like to be sup-
ported on, in accordance with the preamble of claim 1.
[0002] A method of this type is known, for example,
from US-A 4,812,080, which discloses an assembly of
a plurality of vertical column elements of a jacket which
is provided with guide sleeves, in which sleeves piles
can be prefitted. According to the method, the jacket in-
cluding the prefitted piles is in this case delivered on a
pontoon in combination with a crane ship. At a desired
location, the jacket is then lowered onto the seabed with
the aid of a crane on the crane ship. Then, the prefitted
piles are rammed into the seabed using a ramming
block, with the ramming block being suspended from the
same crane of the crane ship. Finally, an offshore plat-
form is fitted on top of the column elements.
[0003] One drawback in this context is that before the
ramming block can be suspended from the crane, the
jacket has to be released from its suspension from the
crane. The result of this is that there is a period of time
between the jacket being placed on the seabed and the
first pile starting to be rammed into the seabed, and dur-
ing this period of time, the jacket is standing unsupport-
ed on the seabed. During this period, there is a risk of
the jacket falling over. Furthermore, there is a risk of the
jacket moving slightly out of an intended position on the
seabed during this period. This can result in difficulty
producing a coupling to a well which may already be
present and from which ultimately oil or gas is to be
drilled. Furthermore, it has been found that in bad
weather in particular the beginning of ramming is also
difficult to control and sometimes leads to damage.
[0004] To prevent the jacket from falling over before
the piles start to be rammed into the seabed, the prior
art has disclosed a number of solutions. For example, it
is known to provide the jacket with a very wide foot struc-
ture. This produces dimensional stability. However, a
drawback of this is that it makes the jacket heavy and
therefore more difficult to handle. It is also known to ac-
commodate what are known as suction anchors in the
foot of the jacket. Suction anchors of this type can be
activated by sucking water out of them, producing a
pressure difference, with the result that the suction an-
chors are sucked securely into the seabed. Suction an-
chors of this type are, however, only effective in relative-
ly soft, sandy seabeds. Finally, it is also known to place
a foundation structure on the seabed, onto which the
jacket can then be clamped. However, this requires ad-
ditional work and material, making installation expen-
sive.
[0005] It is an object of the present invention to at least
partially overcome the abovementioned drawbacks
and/or to create a usable alternative. In particular, it is
an object of the invention to provide an efficient and re-
liable method for positioning an offshore jacket on the

seabed.
[0006] This object is achieved by a method as de-
scribed in claim 1. The method comprises a step of sli-
dably prefitting at least one anchoring pile to an offshore
jacket. Then, the jacket is lowered onto the seabed with
the aid of a lifting device. Immediately after or during this
step of lowering the jacket onto the seabed, an initial
penetration is applied to the anchoring pile over an initial
penetration depth into the seabed. During this initial
penetration, the jacket is held in place by the lifting de-
vice. Only after the jacket has in this way been sufficient-
ly anchored to the seabed is the anchoring pile, in a sub-
sequent step, introduced further into the seabed down
to a desired final depth, with the aid of a separate main
driving installation. The jacket is now advantageously
provided with reliable support and/or locked such that it
cannot fall over or move in an unintended way through-
out the entire sequence of method steps, specifically, in
succession, by the support provided by the lifting device,
then by the initial penetration of the anchoring pile and
ultimately by the anchoring pile having been sunk to the
desired final depth.
[0007] The lifting device comprises, for example, a
crane ship or lifting platform with a crane from which the
jacket can be suspended. During the initial penetration
of the anchoring pile, the jacket can advantageously re-
main suspended from the crane. During the initial pen-
etration, there is no need for the crane to be used to hold
a ramming block or the like. The initial penetration may,
for example, be imparted to the anchoring pile by drive
means which are prefitted in or on the anchoring pile,
for example a vibratory unit, a ramming unit or a drilling
and/or flushing unit. In the present context, the term pre-
fitted drive means are to be understood as meaning both
drive means which are supported directly on the anchor-
ing pile and drive means which are suspended from the
jacket in such a manner that they are in a suitable posi-
tion with respect to the anchoring pile to either exert a
driving force on the anchoring pile or to sufficiently re-
duce the resistance to penetration of the anchoring pile
during the initial penetration.
[0008] In one particular embodiment, the jacket is de-
tached from the lifting device after the step of initial pen-
etration. Even more particularly, after this step of releas-
ing the jacket from the lifting device, the main driving
installation for sinking the anchoring pile to the desired
final depth is suspended from the lifting device. The
main driving installation may in this case comprise a
ramming block suspended from a crane of a crane ship
or lifting platform. By virtue of the fact that the jacket, on
account of the initial penetration applied, has already
been sufficiently anchored to the seabed, further driving
of the anchoring pile using the main driving installation
can be carried out more easily even in poor weather con-
ditions without this directly giving rise to a high risk of
damage.
[0009] Further preferred embodiments of the method
are defined in the dependent subclaims.
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[0010] The invention also relates to an offshore jacket
in accordance with claim 8. In this case, the jacket com-
prises at least one anchoring pile which is prefitted sli-
dably on or in the jacket, with drive means being provid-
ed prefitted on top of the anchoring pile. An offshore
jacket of this type is intended to be positioned on the
seabed and to be anchored thereto using the method
according to the invention as described above. The
drive means prefitted on the anchoring pile then serve
to apply the initial penetration into the seabed over the
initial penetration depth to the anchoring pile immedi-
ately after or during the step of lowering the jacket onto
the seabed. In this context too, prefitted drive means are
to be understood as meaning both drive means which
are supported directly on the anchoring pile and drive
means which are suspended from the jacket in such a
manner that they are located in a suitable position with
respect to the anchoring pile to either exert a driving
force on the anchoring pile or sufficiently reduce the
penetration resistance of the anchoring pile during the
initial penetration.
[0011] Further preferred embodiments of the offshore
jacket are defined in the dependent subclaims.
[0012] The invention will be explained in more detail
on the basis of the appended drawings, in which:

Figs 1-4 show a first embodiment of an offshore
jacket with prefitted vibratory units and
subsequent steps of a method for putting
it in position;

Figs 5-8 show a second embodiment of an offshore
jacket with prefitted drilling and/or flushing
unit; and

Figs 9-12 show a third embodiment of an offshore
jacket with drive means prefitted directly
on the anchoring piles, and successive
steps of a method for putting it in position.

[0013] In Fig. 1, an offshore jacket is denoted overall
by reference numeral 1. The jacket 1 is intended to form
part of a supporting structure which is intended to sup-
port an offshore platform or the like. Guide sleeves 3 in
which anchoring piles 4 are slidably prefitted are se-
cured to the jacket 1. A vibratory unit 7 is prefitted on
top of each anchoring pile 4. The vibratory unit 7 is in
this case temporarily suspended from a holding means
8 which projects from the jacket 1 at the top. The jacket
1 is provided with a hoisting eyelet 9, via which it is sus-
pended from a crane 10 of a lifting device of a crane ship
or lifting platform, which is not shown in more detail here.
[0014] To prevent the anchoring piles 4 from sinking
downwards prematurely during displacement of the
jacket 1, the guide sleeves 3 are preferably provided
with actuable clamping members. In a variant, it is pos-
sible for the guide sleeves to be designed with a clamp-
ing fit matched to the anchoring piles in such a manner
that the anchoring piles therein can be slid downwards
after they have overcome the clamping resistance as-

sociated with the clamping fit. It is also possible for the
vibratory unit 7 to be coupled to the anchoring pile 4 and
for this combination of vibratory unit and anchoring pile
to be suspended from the associated holding means of
the jacket 1.
[0015] One possible method for placing the offshore
jacket shown in Fig. 1 on the seabed will now be de-
scribed with reference to Figs 1-4. Fig. 1 shows the step
of using the crane 10 to lower the jacket 1 onto the sea-
bed 12. During the step of lowering the jacket 1 onto the
seabed, the vibratory units 7 are activated, and if desired
clamping members in the guide sleeves 3 are unlocked.
As a result, an initial penetration into the seabed 12 over
an initial penetration depth is imparted to the anchoring
piles 4. During this vibratory introduction of the anchor-
ing piles 4, which is shown in Fig. 2, the jacket 1 remains
suspended from the crane 10. After the desired initial
penetration depth has been reached, the vibratory units
7 are switched off, the jacket 1 is released from the crane
10, and the vibratory units 7 are removed from the an-
choring piles 4 with the aid of the crane 10 (cf. Fig. 3).
Then, the anchoring piles 4 are one by one rammed into
the seabed 12 down to the desired final depth with the
aid of the ramming block 14 suspended from the crane
10. Finally, the anchoring piles can be fixedly joined to
the jacket 1 (the guide sleeves 3), for example by means
of welding or grouting using cement.
[0016] While the anchoring piles 4 are being vibrated
into the seabed 12 over the initial penetration depth, it
is advantageously possible to make do with relatively
small, compact vibratory units 7. After the initial pene-
tration depth has been reached, vibratory units of this
nature will generally no longer be sufficient, which
means that the ramming block suspended from the
crane, for example, is then required.
[0017] In the variant shown in Figs 5-8, identical com-
ponents of the offshore jacket are denoted by the same
reference numerals. Now, however, there are prefitted
anchoring piles 20 in the guide sleeves 3, these piles
being prefitted in such a manner in the guide sleeves 3
that a part that is greater than or equal to the desired
initial penetration depth projects beneath the jacket 1.
To temporarily fix the anchoring piles 20 in this position
with respect to the jacket 1, retaining members 21 are
provided on the pile parts which project downwards.
These retaining members are located at a larger diam-
eter than the internal diameter of the guide sleeves 3
and ensure that the anchoring piles 20 cannot be
pressed back upwards while the jacket 1 is being low-
ered onto the seabed 12. The advantageous result of
this is that while the jacket 1 is being lowered onto the
seabed 12, the pile parts which project downwards are
pressed into the seabed 12 under the influence of the
deadweight of the anchoring piles 20 and of the jacket
1. After the desired initial penetration depth, which may
partially or completely correspond to the downwardly
projecting part of the anchoring piles 20, has been
reached in this way, it is once again advantageously
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possible for the jacket 1 to be detached from the crane
10, after which the anchoring piles 20 can be rammed
further into the seabed 12, down to the desired final
depth, with the aid of a separate main driving installa-
tion, which is in this case too formed by a ramming block
14 suspended from the crane 10 (cf. Figs 6-8). The re-
taining members 21 are in this case also forced into the
seabed 12, where they are responsible for more secure
anchoring of the anchoring piles 20 in the seabed 12.
[0018] The anchoring piles 20 are advantageously of
hollow design, and a drilling and/or flushing unit 25 is
located in each hollow anchoring pile 20. The drilling
and/or flushing units 25 are in this case also suspended
from the holding means 8. Activating the drilling and/or
flushing units 25 during the initial penetration causes the
penetration resistance to be reduced to a sufficient ex-
tent, with the result that the anchoring pile 20 can pen-
etrate into the seabed 12 more quickly, easily and to a
greater depth under the influence of the deadweight of
the piles and the jacket. When the desired initial pene-
tration depth has been reached in this way, once the
jacket 1 has been detached from the crane 10, each drill-
ing and/or flushing unit 25 can be removed again from
the hollow anchoring pile 20 with the aid of the crane 10,
which has the advantage that they can be reused during
subsequent positioning of another offshore jacket.
[0019] In the variant shown in Figs 9-12, the offshore
jacket is denoted by reference numeral 30. Guide
sleeves 31 in which there are prefitted anchoring piles
32 are connected to the jacket 30. A ramming unit 34 is
prefitted on each anchoring pile 32. The combinations
of anchoring piles 32 and ramming units 34 are in this
case at least initially longer than the height of the jacket
30. To temporarily fix the anchoring piles 32 in this po-
sition with respect to the jacket 1, there are clamping
members 35, which are in this case connected to the
sleeves 31. The positioning method may otherwise be
substantially identical to that used in the embodiment
shown in Figs 1-4.
[0020] In addition to the embodiments shown, numer-
ous variants are possible. For example, it is possible to
prefit other types of drive means on the anchoring piles,
in which context consideration may be given, for exam-
ple, to a prefitted ramming unit. As an alternative to a
ramming block for ramming the anchoring piles down to
the desired final depth, it is also possible to use other
types of main driving installations, such as for example
vibratory blocks or augers. Furthermore, the jacket may
be of any other desired shape, and it is possible to use
a greater or smaller number of anchoring piles and as-
sociated guide sleeves. If desired, it is also possible for
the drilling and/or flushing unit to be combined with a
prefitted vibratory or ramming unit. As an alternative or
in addition to using separate guide sleeves, it is also
possible for anchoring piles to be held slidably in tubes
which extend substantially over the entire height of the
jacket and/or form bearing parts of the jacket. An off-
shore platform or the like can be supported directly on

the jacket, which for this purpose then preferably
projects slightly above sea level. It is also possible for
the jacket to end under water and merely to form a hor-
izontal reinforcing frame. An offshore platform or the like
can then be supported directly on the anchoring piles
and/or on a partial structure fitted to the jacket. For
weight, size and cost reasons, the jacket may also com-
prise a plurality of individual elements, for example a
base frame and an intermediate frame which are con-
nected to one another, for example, by the anchoring
piles.
[0021] Thus advantageously an inexpensive and reli-
able method for placing an offshore jacket on the sea-
bed is provided, allowing fast and reliable placing of an
offshore jacket according to the invention. This allows
considerable cost savings to be made, for example on
account of the fact that a crane ship, the costs of using
which are very high, does not have to be deployed for
such a long period of time. On account of the fact that
there is no longer a risk of the jacket falling over, the
jacket can advantageously be of slender design.

Claims

1. Method for placing an offshore jacket (1) on the sea-
bed in order to form a vertical supporting structure
for an offshore platform or the like to be supported
on, comprising the steps of:

- slidably prefitting at least one anchoring pile (4)
to the jacket (1);

- using a lifting device (10) to lower the jacket (1)
onto the seabed (12); and

- sinking the anchoring pile (4) into the seabed
(12);

characterized in that
immediately after or during the step of lowering the
jacket (1) onto the seabed (12), an initial penetration
is applied to the anchoring pile (4) over an initial
penetration depth into the seabed (12) while the
jacket (1) is still being held by the lifting device (10),
after which, in a subsequent step, the anchoring pile
(4) is introduced further into the seabed (12) down
to a desired final depth, with the aid of a separate
driving installation (14).

2. Method according to claim 1, in which after the initial
penetration step, the jacket (1) is detached from the
lifting device (10).

3. Method according to claim 2, in which after the step
of releasing the jacket (1) from the lifting device
(10), the driving installation (14) is suspended from
the lifting device (10).

4. Method according to one of the preceding claims,
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in which the anchoring pile (20) is prefitted in the
jacket (1) in such a manner that a part of the pile
which substantially corresponds to the initial pene-
tration depth projects from the bottom of the jacket
(1), and the pile is temporarily fixed in this position
with respect to the jacket (1), with the projecting part
of the anchoring pile (20), during the step of lower-
ing the jacket (1) onto the seabed (12), being
pressed into the seabed (12) down to the initial pen-
etration depth, using the deadweight of the anchor-
ing pile (20) and the jacket (1).

5. Method according to one of claims 1-4, in which the
anchoring pile (4), immediately after or during the
step of lowering the jacket (1) onto the seabed (12),
is vibrated into the seabed (12) over the initial pen-
etration depth with the aid of a vibratory unit (7)
which is prefitted to the anchoring pile (4).

6. Method according to one of claims 1-4, in which the
anchoring pile (32), immediately after or during the
lowering of the jacket (30) onto the seabed, is
rammed into the seabed over the initial penetration
depth with the aid of a ram unit (34) which is prefitted
on the anchoring pile (32).

7. Method according to one of the preceding claims,
in which the anchoring pile (20) is hollow, and the
anchoring pile (20), immediately after or during the
step of lowering the jacket (1) onto the seabed (12),
is lowered into the seabed (12) over the initial pen-
etration depth with the aid of a drilling and/or flush-
ing unit (25) which is prefitted in the anchoring pile
(20).

8. Offshore jacket (1) for forming a supporting struc-
ture for supporting an offshore platform or the like,
comprising:

- at least one anchoring pile (4) which is slidably
prefitted in the jacket (1);

characterized in that
there are drive means which are prefitted on top of
the anchoring pile (4).

9. Offshore jacket according to claim 8, in which the
drive means comprise a vibratory unit (7) which is
prefitted on the anchoring pile (4).

10. Offshore jacket according to claim 8, in which the
drive means comprise a ram unit (34) which is pre-
fitted on the anchoring pile (32).
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