
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

67
2 

01
6

B
1

TEPZZ 67 Z_6B_T
(11) EP 2 672 016 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
03.01.2018 Bulletin 2018/01

(21) Application number: 12004238.7

(22) Date of filing: 04.06.2012

(51) Int Cl.:
E02D 27/42 (2006.01) E02D 27/50 (2006.01)

(54) Grout seal and method to grout an annular space between two foundation members of an 
offshore structure

Fugendichtung und Verfahren zum Verfugen eines ringförmigen Raumes zwischen zwei 
Fundamentelementen eines Meeresbauwerks

Joint d’injection et procédé d’injection d’un espace annulaire entre deux éléments de base d’une 
structure en mer

(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

(43) Date of publication of application: 
11.12.2013 Bulletin 2013/50

(73) Proprietor: innogy SE
45128 Essen (DE)

(72) Inventors:  
• Russel Glover, David Neil

Romford
Essex, RM2 5LS (GB)

• Garnsey, Julian
Bristol, BS82BA (GB)

(74) Representative: Kierdorf Ritschel Richly
Patentanwälte PartG mbB 
Postfach 100411
51404 Bergisch Gladbach (DE)

(56) References cited:  
GB-A- 2 433 540 US-A- 4 552 486



EP 2 672 016 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The invention refers to a grout for sealing the
annular space between two concentrically placed foun-
dation members of an offshore structure including at least
one sealing member extending within the annular space
between the foundation members in order to seal a grout
against the ingress of water and to secure said grout
against egress into water.
[0002] The invention furthermore refers to a method to
grout an annular space between two foundation mem-
bers of an offshore structure.
[0003] A grout seal and a method for grouting are for
instance disclosed in
GB 2 433 540 A. According to the grouting method dis-
closed in this reference, there is provided in addition to
a primary seal to support the grout column a secondary
contingency brush seal to support the grout if the primary
seal fails. This method is particularly intended for grouting
the annuli between an offshore platform leg or pile sleeve
and a foundation pile driven there through.
[0004] A method for grouting annuli in offshore plat-
forms is also disclosed in European patent application 0
204 041. This reference moreover discloses a grouting
arrangement for an offshore platform having an annular
support member, having in turn a pile driven there
through forming an annular space there between. This
arrangement comprising a seal assembly including a low-
er pile seal assembly attached to the annular support
member and an upper pile seal assembly attached to
said annular support member. The grout system for
grouting said annular space includes a control valve for
controlling the flow of grouting material into said anular
space, a surface grout line leading to the control valve,
and a first line leading from the control valve to said an-
nular space. The annular space is located between the
lower and upper pile seal assembly, a lower pile seal
assembly provides a small annular space in which a ma-
terial can be pumped to seal the space and which has
great enough load-bearing strength to support in con-
junction with a pile seal member a grout column in an
annular space above the aforementioned space.
[0005] Tubular grouted connections as aforemen-
tioned are commonly used in offshore constructions, in-
cluding offshore wind turbine generator support struc-
tures. The connection may be between a transition piece
and pile on a monopile-type foundation or between a pile
and pile sleeve of a jacket or a tripod-type foundation.
As this is for instance also disclosed in EP 0 204 041 A,
rubber wiper seals are normally used as a temporarily
seal at the bottom of tubular grouted connections to con-
tain the grout prior to its curing. After curing, the grout is
normally self-supporting. Common grouted connections
normally rely on a pressure being exerted on the top of
the seal by the uncured grout to maintain a seal between
for instance the pile sleeve and the pile against ingress
of salt water as long as the grout is not yet cured.
[0006] Sometimes, as this is the case with the grouting

method disclosed in
EP 0 204 041 A, additional sealing measures have been
proposed in order to provide proper sealing against the
ingress of water and in order to secure said grout against
egress into water.
[0007] When the grouted connection is subject to
bending, relative displacement of the outer wall relative
to the inner wall will occur. With the current design, this
means that a gap will open between the seal and the
inner wall and the seal will be lost. The loss of seal has
the consequence that water can enter the grouted con-
nection which as a detrimental impact on the fatigue per-
formance of the grout. In the event of local grout crushing
or cracking at the highly stressed end of the grouted con-
nection, the seal is not able to prevent loss of
crushed/cracked grout material. The likelihood of grout
material being lost is increased, since the seal does not
prevent the ingress and egress of water.
[0008] As this can be for instance taken from the afore-
mentioned patent publication, the known grouted con-
nections suffer also from the disadvantage that a loss of
grout during establishment of the grouted connection
might occur.
[0009] US 4,552, 486 discloses an improved grouting
method and arrangement using aqueous solutions of al-
kali silicate materials confined between a pair of pile seal
assemblies in sealing the annular space formed between
either a jacket leg or pile sleeve and a pile driven there-
through or similar annular space of an offshore platform
to support a column of grout thereon so that the annular
space may ultimately be filled with grouting material.
[0010] It is thus an object of the present invention to
provide a grouted seal which does not suffer from the
above-mentioned disadvantages. It is moreover an ob-
ject of the present invention to provide a method to grout
an annular space between two foundation members
avoiding the above-mentioned disadvantages. This and
other objects are solved by the invention as defined by
the independent claims. Advantageous embodiments
may be derived from the dependent claims.
[0011] The invention provides a grout seal for sealing
the annular space between two concentrically placed
foundation members of an offshore structure including
at least one sealing member extending within the annular
space between the foundation members in order to seal
a grout against the ingress of water and to secure said
grout against egress into water. This grout seal is char-
acterized by at least one elastically compressible mem-
ber extending within said annular space and permanently
providing an active pressure acting radially against hor-
izontal or radial displacement of the foundation members
relative to each other.
[0012] Said elastically compressible member will ex-
pand and contract with the horizontal displacement of
the foundation members relative to each other. This re-
sults in a reduction of stresses in the grout at the end of
the connection.
[0013] The grout seal according to the inventioncom-
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prises at least one resilient primary sealing member at-
tached to the inner wall of an outer foundation member
or to the outer wall of an inner foundation member and
resting against the outer wall of the inner foundation
member or resting against the inner wall of the outer foun-
dation member in order to seal said grout against the
ingress of water and/or to secure said grout against
egress into water, this grout seal being characterized by
at least one elastically compressible secondary sealing
member directly exposed to the said grout and being ar-
ranged in a fashion that allows said secondary sealing
member to be at least partially readily compressed by
the pressure exerted by the grout mass.
[0014] Said sealing member will be radially com-
pressed by the mass of the "wet" grout column exerting
pressure on the sealing member. Once the grout is fully
cured, due to the elastic deformation of the secondary
sealing member, said sealing member will expand and
contract with the horizontal displacement of the outer wall
relative to the inner wall. This results in a reduction of
stresses in the grout at the end of the connection. More-
over, a sealing engagement of the sealing member with
the surrounding material is always provided due to the
resilience of the material and due to the compression
force stored in the material of the sealing member.
[0015] It is particularly advantageous that the second-
ary sealing member provides an active pressure acting
radially against horizontal or radial displacement of the
foundation member relative to each other.
[0016] In one particularly preferred embodiment of the
invention, the secondary sealing member is directly at-
tached to the primary sealing member. The secondary
sealing member for instance can be glued or sprayed
onto the rubber wiper seal providing the primary seal
and/or onto the steel walls of the foundation members.
The secondary sealing member can be provided in the
form of a foamed material, which for instance has been
expanded by a chemical reaction. The secondary sealing
member may for instance be provided as a foamed poly-
urethane sealing.
[0017] The primary sealing member may be in the form
of a diaphragm-type wiper seal, the lower, downwardly
facing surface of which peripherally rests against the out-
er wall of the inner foundation member.
[0018] The secondary sealing member may be at least
partially attached to the upper surface of the primary seal-
ing member. As aforementioned, the secondary sealing
member can be provided as an elastically deformable
and compressible layer directly attached to the surface
of the primary sealing member. Attached in the sense of
the present invention means "glued", "sprayed", or "weld-
ed" onto the primary sealing member.
[0019] Alternatively or additionally, a secondary seal-
ing member may be at least partially attached to the inner
wall of the outer foundation member or the outer wall of
the inner foundation member.
[0020] It is readily apparent for a person skilled in the
art that many variations of the secondary seal member

are within the scope of the present invention as long as
the secondary sealing member exerts expansion forces
acting readily between the foundation members.
[0021] In a particularly preferred embodiment of the
grout seal according to the present invention, the sec-
ondary sealing member is a compressible membrane
which has preferably being glued, welded or sprayed on-
to the primary seal and/or the inner wall of the outer foun-
dation member and/or the outer wall of the inner founda-
tion member.
[0022] Alternatively, the secondary sealing member
may comprise at least one elastomeric pad which has
been placed so between the inner wall of the outer foun-
dation member and the outer wall of the inner foundation
member that it may be at least partially radially com-
pressed by the pressure exerted by the grout mass.
[0023] According to yet another aspect of the present
invention, there is provided a grout seal for sealing the
annular space between two concentrically placed foun-
dation members of an offshore structure including at least
one resilient sealing member attached to the inner wall
of an outer foundation member, said sealing member ex-
tending peripherally within the annular space between
the foundation members in order to seal a grout against
the ingress of water and to secure said grout against
egress into water, this grout seal being characterized in
that the sealing member at least where exposed to said
grout has elastically compressible/deformable properties
to such an extent that it may be compressed by the grout
and provides an active pressure after the grout has been
cured.
[0024] The sealing member may be positioned and di-
mensioned such that it provides an active pressure acting
radially against horizontal or radial displacement of the
foundation members relative to each other.
[0025] According to yet another aspect of the present
invention, there is provided a method to grout an annular
space between two foundation members of an offshore
structure.
[0026] The object of the invention is also achieved by
a method to grout an annular space between two foun-
dation members of an offshore structure, the method in-
cluding providing at least one elastically deformable
member extending in the annular space such that the
elastically member provides an active pressure acting
radially against horizontal and/or radial displacements of
the foundation members relative to each other.
[0027] The method according to the invention includes
providing at least one elastically compressible sealing
member, exposing said sealing member to a grout to be
filled into said annular space such that it is at least partially
compressed by the mass of said grout while not yet cured
to such an extent that the sealing member provides an
active pressure acting radially against horizontal or radial
displacement of the foundation members relative to each
other.
[0028] The method according to the invention is char-
acterized by providing at least a primary and a secondary
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sealing member, whereas the secondary sealing mem-
ber is elastically compressible.
[0029] It is particularly advantageous when the sec-
ondary sealing is placed above the primary sealing mem-
ber so that the secondary sealing member at least carries
a part of the weight force exerted by the column of the
wet grout resting on the sealing member.
[0030] The invention in the following will be described
by way of example with reference to the accompanying
drawings in which:

Figure 1 shows in a rather simplified manner an off-
shore platform with a jacket foundation com-
prising pile sleeves enclosing foundation
piles,

Figure 2 shows an enlarged detail of the grouted con-
nection of the pile sleeves and piles shown
in Figure 1, as a sectional view prior to grout-
ing,

Figure 3 shows an enlarged longitudinal sectional
view corresponding to the view in Figure 2
with the injected grout mass,

Figure 4 shows another embodiment of the grouted
connection according to the present inven-
tion, and

Figure 5 shows yet another embodiment of the grout-
ed connection according to the present in-
vention.

[0031] Figure 1 shows a part of an offshore platform,
namely a jacket foundation 1 the legs 2 of which are pro-
vided with pile sleeves 3, which are penetrated by piles
4 fixed to the sea floor 5. In this specific embodiment as
described hereinafter, the piles 4 have been rammed into
the sea floor prior to attachment of the jacket foundation
1. It is to be understood that of course the grout seal
according to the present invention is suitable and appli-
cable for any type of offshore foundations, namely also
for monopile foundations. By way of example the specific
embodiment refers, however, to a jacket foundation.
[0032] The piles of the jacket foundation according to
the specific embodiment have been driven through a tem-
plate in order to determine the exact position of the piles
4. This method is commonly known is prepiling as op-
posed to so-called postpiling, where the jacket foundation
1 is first placed on the sea floor 5 and the piles 4 are
rammed through the pile sleeves 3 afterwards.
[0033] With the instant embodiment, the jacket foun-
dation 1 has been placed on the sea floor 5 after ramming
of the piles 4 in predetermined positions. The jacket foun-
dation 1 has been placed onto the piles 4 such that the
piles 4 extend through the pile sleeves 3. This connection
has been grouted afterwards as this will be described in
more detail in the following.

[0034] As this can be taken from Figure 2, the pile
sleeve 3 defines an outer foundation member, whereas
the pile 4 defines an inner foundation member. Attached
to the inner wall 6 of the outer foundation member, i.e.
the pile sleeve 3, is a diaphragm-type wiper seal 7. The
inner foundation member is defined by the pile 4, the pile
sleeve 3 and the pile 4 being concentrically placed with
respect to one another defining an annular space 8 there
between. The wiper seal 7 at its inwardly directed rim 9
rests against an outer wall 10 of the pile 4.
[0035] A person skilled in the art will appreciate that
the grouted connection/grout seal according to the in-
stant application must not necessarily be a connection
between pile sleeves and piles, but rather may be any
connection between foundation members more or less
concentrically arranged within each other and defining
an annular space there between.
[0036] Also it is not necessarily required that the outer
foundation member and the inner foundation member
have circular cross sections, although in the instant ap-
plication for the sake of simplification the term "concen-
trically" is being used.
[0037] Figure 2 shows the connection still to be grouted
where the piles 4 already penetrate the pile sleeves 3.
The diaphragm-type wiper seal 7 which for instance may
be made from a resilient rubber-type material has been
pierced and/or deflected by the pile 4 while the pile sleeve
3 has been put on the pile 4.
[0038] Although a conventional wiper seal has a cer-
tain resilience, this material is not compressible.
[0039] As this can be taken from Figures 2 and 3, at-
tached to the upwardly facing surface of the wiper seal
7 is a secondary sealing member 11 which is for instance
made from a compressible foamed material. The sec-
ondary sealing member 11 fully covers the upper surface
of the wiper seal as well as part of the inner wall 6 of pile
sleeve 3 so that the secondary sealing member together
with the wiper seal form a kind of pocket 12 for receiving
a grout 13. The grout may be in form an alkali silicate
material which cures upon contact with a curing agent.
The grout 13 may be injected into the annular space 8
via a grouting line, which for the sake of simplification is
not shown in the drawings. The grouting line will lead into
the annular space 8 somewhere above the wiper seal 7.
[0040] Figure 3 shows the grouted connection accord-
ing to the invention with the grout 13 filled in. The column
of the grout mass 13 resting on the wiper seal will con-
sequently compress the secondary sealing member as
this is suggested in Figure 3. After the grout 13 has been
cured, the mass of the grout 13 will not fully rest on the
wiper seal 7 anymore. Moreover, the grout 13 will shrink
to a certain extent upon hardening. Due to the compress-
ibility of the secondary sealing member 11, the sealing
member provides an active pressure and seal during hor-
izontal displacements of the pile sleeves 6 relative to the
piles 4, as this is suggested by the arrows in Figure 3.
This pressure is constantly urging the wiper seal into en-
gagement of the outer wall 10 of the pile 4. Although this
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seems to be clear from the above-given description/ex-
planations, it is to be mentioned that the wiper seal 7
completely peripherally surrounds the pile 4 and com-
pletely fills the annular space 8 between the pile sleeves
3 and piles 4.
[0041] An alternative embodiment of the present in-
vention is shown in Figure 4 which shows the ungrouted
connection. Same parts are provided with the same ref-
erence numerals.
[0042] As this may be taken from Figure 4, the sec-
ondary sealing member is only in the form of a compress-
ible sealing pad 14 attached to the upper surface of the
wiper seal 7 and covering only the peripheral rim of the
wiper seal 7 in the area where the wiper seal 7 is deflected
by the pile 4 and extends vertically.
[0043] In an alternative embodiment to that, the sec-
ondary sealing member 11 may for instance only be pro-
vided on the inner wall 6 of the pile sleeve 3 in that area
where the wiper seal 7 and the pile sleeve 3 form a pocket
12 for receiving the grout 13.
[0044] Yet another embodiment of the grout seal ac-
cording to the present invention may be taken from Figure
5 of the appended drawings. Same parts are denoted by
the same reference numerals.
[0045] In this third embodiment according to the inven-
tion, a primary sealing member is provided by a grout
packer 15 which is designed as an elastically deformable
hollow torus member attached to the inner wall 6 of the
pile sleeves 3 which in this embodiment form the outer
foundation member. The grout packer 15 is filled with a
liquid or a gas or a curable elastically deformable material
and maintains an active pressure and seal during hori-
zontal displacement of the inner wall 6 of the pile sleeves
3 relative to the outer wall 10 of the pile 4. In the embod-
iment as shown in Figure 5, the grout 13 rests on the
grout packer 15, however, there may be provided an ad-
ditional wiper seal above or below the grout packer 15.
[0046] In the embodiment shown in Figure 5, the grout
packer 15 is attached to the inner wall 6 of the pile sleeve
3, however, the grout packer 15 may also be attached to
the outer wall 10 of the pile 4.

Reference numerals

[0047]

1 jacket foundation
2 legs
3 pile sleeves
4 piles
5 sea floor
6 inner wall
7 wiper seal
8 annular space
9 rim of wiper seal
10 outer wall of pile
11 secondary sealing member
12 pocket

13 grout
14 sealing pad
15 grout packer

Claims

1. Grout seal for sealing the annular space (8) between
two concentrically placed foundation members of an
offshore structure including at least one sealing
member extending within the annular space (8) be-
tween the foundation members in order to seal a
grout (13) against the ingress of water and/or to se-
cure said grout (13) against egress into water, com-
prising at least one resilient primary sealing member
attached to the inner wall (6) of an outer foundation
member or to the outer wall (10) of an inner founda-
tion member and resting against the outer wall (10)
of the inner foundation member or resting against
the inner wall of the outer foundation member in order
to seal said grout (13), characterized by comprising
at least one elastically compressible secondary seal-
ing member (11) extending within said annular space
(8) and permanently providing an active pressure
acting radially against horizontal or radial displace-
ment of the foundation members relative to each oth-
er and being directly exposed to said grout (13) and
being arranged in a fashion that allows said second-
ary sealing member (11) to be at least partially radi-
ally compressed by the pressure exerted by the grout
mass.

2. Grout seal according to claim 1, characterized in
that the secondary sealing member (11) provides
an active pressure acting radially against horizontal
or radial displacement of the foundation members
relative to each other.

3. Grout seal according to claim 1 or 2, characterized
in that the secondary sealing member (11) is directly
attached to the primary sealing member.

4. Grout seal according to anyone of claims 1 to 3, char-
acterized in that the primary sealing member is di-
aphragm-type wiper seal (7), the lower, downwardly
facing surface of which peripherally rests against the
outer wall (10) of the inner foundation member.

5. Grout seal according to anyone of claims 1 to 4, char-
acterized in that the secondary sealing member
(11) is at least partially attached to the upper surface
of the primary sealing member.

6. Grout seal according to anyone of claims 1 to 5, char-
acterized in that the secondary sealing member
(11) is at least partially attached to the inner wall (6)
of the outer foundation member.
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7. Grout seal according to anyone of claims 1 to 4, char-
acterized in that the secondary sealing member
(11) is attached to the outer wall of the inner foun-
dation member.

8. Grout seal according to anyone of claims 1 to 7, char-
acterized in that the secondary sealing member
(11) is a compressible membrane which preferably
has been glued, welded or sprayed onto the primary
sealing member and/or the inner wall of the outer
foundation member and/or on the outer wall of the
inner foundation member.

9. Grout seal according to anyone of claims 1 to 8, char-
acterized in that the secondary sealing member
(11) comprises at least one elastomeric pad (14).

10. Grout seal for sealing the annular space (8) between
two concentrically placed foundation members of an
offshore structure including at least one resilient
sealing member attached to the inner wall of the out-
er foundation member, said sealing member extend-
ing peripherally within the annular space between
the foundation members in order to seal a grout (13)
against the ingress of water and secure said grout
(13) against egress into water, characterized in that
the sealing member at least where exposed to said
grout (13) has elastically compressible properties to
such an extent that it may be compressed by the
grout (13) and provides an active pressure after the
grout (13) has been cured.

11. Grout according to claim 10, characterized in that
the sealing member is positioned and dimensioned
such that it provides an active pressure acting radi-
ally against horizontal or radial displacements of the
foundation members relative to each other.

12. Method to grout an annular space between two foun-
dation members of an offshore structure, the method
including providing at least one elastically compress-
ible sealing member extending within said annular
space and providing an active pressure acting radi-
ally against horizontal or radial displacement of the
foundation members relative to each other, the meth-
od including exposing said elastically compressible
sealing member to a grout to be filled within said
annular space such that the sealing member is at
least partially compressed by the mass of said grout
while not yet cured to such an extent that the sealing
member provides an active pressure acting radially
against horizontal and/or radial displacement of the
foundation members relative to each other, the meth-
od furthermore including providing at least a primary
and a secondary sealing member, whereas the sec-
ondary sealing member is elastically compressible.

13. Method according to claim 12, characterized in that

the secondary sealing member is placed above the
primary sealing member.

Patentansprüche

1. Vergussmassendichtung zum Abdichten des Rin-
graums (8) zwischen zwei konzentrisch zueinander
angeordneten Gründungselementen einer Off-
shorestruktur umfassend wenigstens ein Dichtele-
ment, welches sich innerhalb des Ringraums (8) zwi-
schen den Gründungselementen erstreckt, um eine
Vergussmasse (13) gegen das Eindringen von Was-
ser abzudichten und/ oder um die Vergussmasse
(13) gegen den Austritt von Wasser zu sichern, um-
fassend wenigstens ein elastisches Hauptdich-
tungselement, das an der inneren Wand (6) eines
äußeren Gründungselements oder an der äußeren
Wand (10) eines inneren Gründungselements be-
festigt ist und welches sich gegen die äußere Wand
(10) des inneren Gründungselements oder gegen
die innere Wand des äußeren Gründungselements
abstützt, um die Vergussmasse (13) abzudichten,
dadurch gekennzeichnet, dass die Vergussmas-
sendichtung wenigstens ein elastisch kompressib-
les sekundäres Dichtelement (11) umfasst, dass
sich innerhalb des Ringraums (8) erstreckt und wel-
ches dauerhaft einen aktiven Druck erzeugt, der ra-
dial gegen eine horizontale oder radiale Versetzung
der Gründungselemente zueinander wirkt, wobei
das sekundäre Dichtelement (11) direkt der Ver-
gussmasse (13) ausgesetzt ist und so angeordnet
ist, dass es wenigstens teilweise durch den von der
Vergussmasse ausgeübten Druck radial kompri-
miert werden kann.

2. Vergussmassendichtung nach Anspruch 1, da-
durch gekennzeichnet, dass das sekundäre Dich-
telement (1) einen aktiven Druck erzeugt, der radial
gegen eine horizontale oder radiale Versetzung der
Gründungselemente zueinander wirkt.

3. Vergussmassendichtung nach einem der Ansprü-
che 1 oder 2, dadurch gekennzeichnet, dass das
sekundäre Dichtelement (11) direkt an dem primä-
ren Dichtelement angebracht ist.

4. Vergussmassendichtung nach einem der Ansprü-
che 1 bis 3, dadurch gekennzeichnet, dass das
primäre Dichtelement eine diaphragmaartige Lip-
pendichtung (7) ist, deren untere, nach unten ge-
wandte Oberfläche sich randseitig gegen die äußere
Wand (10) des inneren Gründungselements ab-
stützt.

5. Vergussmassendichtung nach einem der Ansprü-
che 1 bis 4, dadurch gekennzeichnet, dass das
sekundäre Dichtelement (11) wenigstens teilweise
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an der oberen Oberfläche des primären Dichtele-
ments befestigt ist

6. Vergussmassendichtung nach einem der Ansprü-
che 1 bis 5, dadurch gekennzeichnet, dass das
sekundäre Dichtelement (11) wenigstens teilweise
an der inneren Wand (6) des äußeren Gründungs-
elements befestigt ist.

7. Vergussmassendichtung nach einem der Ansprü-
che 1 bis 4, dadurch gekennzeichnet, dass das
sekundäre Dichtelement (11) an der äußeren Wand
des inneren Gründungselements befestigt ist.

8. Vergussmassendichtung nach einem der Ansprü-
che 1 bis 6, dadurch gekennzeichnet, dass das
sekundäre Dichtelement als kompressible Membran
ausgebildet ist, welche vorzugsweise auf das primä-
re Dichtelement und/ oder auf die innere Wand des
äußeren Gründungselements und/ oder auf die äu-
ßere Wand des inneren Gründungselementsge-
klebt, geschweißt oder aufgesprüht wurde.

9. Vergussmassendichtung nach einem der Ansprü-
che 1 bis 8, dadurch gekennzeichnet, dass das
sekundäre Dichtelement (11) wenigstens ein Elas-
tomerkissen (14) umfasst.

10. Vergussmassendichtung zum Abdichten eines Rin-
graums (8) zwischen konzentrisch zueinander an-
geordneten Gründungselementen einer Offshore-
struktur umfassend wenigstens ein elastisches Dich-
telement, welches an der inneren Wand des äußeren
Gründungselements befestigt ist, wobei sich das
Dichtelement randseitig innerhalb des Ringraums
zwischen den Gründungselementen erstreckt, um
eine Vergussmasse (13) gegen den Eintritt von Was-
ser abzudichten und die Vergussmasse gegen den
Austritt von Wasser zu sichern, dadurch gekenn-
zeichnet, dass das Dichtelement, wenigstens dort
wo es der Vergussmasse (13) ausgesetzt ist, elas-
tisch komprimierbare Eigenschaften derart aufweist,
dass es durch die Vergussmasse (13) komprimiert
werden kann und einen aktiven Druck aufbringt,
nachdem die Vergussmasse (13) ausgehärtet ist.

11. Vergussmassendichtung nach Anspruch 10, da-
durch gekennzeichnet, dass das Dichtelement so
angeordnet und dimensioniert ist, dass es einen ak-
tiven Druck ausübt, der radial gegen horizontale oder
radiale Versetzungen der Gründungselemente rela-
tiv zueinander wirkt.

12. Verfahren zum Vergießen eines Ringraums zwi-
schen zwei Gründungselementen einer Offshore-
struktur, wobei das Verfahren das Bereitstellen von
wenigstens einem elastisch kompressiblen Dichte-
lement umfasst, dass sich innerhalb des Ringraums

erstreckt und einen aktiven Druck aufbringt, der ra-
dial gegen eine horizontale oder radiale Versetzung
der Gründungselemente relativ zueinander wirkt,
wobei das Verfahren das Aussetzen des elastisch
kompressiblen Dichtelements der in den Ringraum
einzufüllenden Vergussmasse umfasst, derart, dass
das Dichtelement wenigstens teilweise durch das
Gewicht der noch nicht ausgehärteten Vergussmas-
se komprimiert wird, derart, dass das Dichtelement
einen aktiven Druck erzeugt, der radial und/ oder
horizontal gegen eine Versetzung der Gründungse-
lemente relativ zueinander wirkt, wobei das Verfah-
ren weiterhin die Bereitstellung wenigstens eines pri-
mären und sekundären Dichtelements umfasst, wo-
bei das sekundäre Dichtelement wenigstens elas-
tisch kompressibel ist.

13. Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, dass das sekundäre Dichtelement ober-
halb des primären Dichtelements angeordnet ist.

Revendications

1. Joint d’injection pour l’étanchement de l’espace an-
nulaire (8) entre deux éléments de base disposés
concentriquement d’une structure en mer compre-
nant au moins un élément d’étanchéité s’étendant
dans l’espace annulaire (8) entre les éléments de
base afin d’étancher un coulis (13) contre la péné-
tration de l’eau et/ou d’empêcher ledit coulis (13) de
sortir dans l’eau, comprenant au moins un élément
d’étanchéité primaire résilient fixé à la paroi interne
(6) d’un élément de base externe ou à la paroi ex-
terne (10) d’un élément de base interne et reposant
contre la paroi externe (10) de l’élément de base
interne ou reposant contre la paroi interne de l’élé-
ment de base externe afin d’étancher ledit coulis
(13), caractérisé en ce qu’il comprend au moins un
élément d’étanchéité secondaire (11) compressible
de façon élastique s’étendant dans ledit espace an-
nulaire (8) et exerçant en permanence une pression
active agissant radialement contre le déplacement
horizontal ou radial des éléments de base les uns
par rapport aux autres et étant directement exposé
audit coulis (13) et étant disposé de façon à permet-
tre audit élément d’étanchéité secondaire (11) d’être
comprimé au moins en partie radialement par la
pression exercée par la masse du coulis.

2. Joint d’injection selon la revendication 1, caractéri-
sé en ce que l’élément d’étanchéité secondaire (11)
exerce une pression active agissant radialement
contre le déplacement horizontal ou radial des élé-
ments de base les uns par rapport aux autres.

3. Joint d’injection selon la revendication 1 ou 2, ca-
ractérisé en ce que l’élément d’étanchéité secon-
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daire (11) est directement fixé à l’élément d’étan-
chéité primaire.

4. Joint d’injection selon l’une quelconque des reven-
dications 1 à 3, caractérisé en ce que l’élément
d’étanchéité primaire est un joint racleur de type
diaphragme (7), dont la surface inférieure, orientée
vers le bas, repose périphériquement contre la paroi
externe (10) de l’élément de base interne.

5. Joint d’injection selon l’une quelconque des reven-
dications 1 à 4, caractérisé en ce que l’élément
d’étanchéité secondaire (11) est fixé au moins en
partie à la surface supérieure de l’élément d’étan-
chéité primaire.

6. Joint d’injection selon l’une quelconque des reven-
dications 1 à 5, caractérisé en ce que l’élément
d’étanchéité secondaire (11) est fixé au moins en
partie à la paroi interne (6) de l’élément de base ex-
terne.

7. Joint d’injection selon l’une quelconque des reven-
dications 1 à 4, caractérisé en ce que l’élément
d’étanchéité secondaire (11) est fixé à la paroi ex-
terne de l’élément de base interne.

8. Joint d’injection selon l’une quelconque des reven-
dications 1 à 7, caractérisé en ce que l’élément
d’étanchéité secondaire (11) est une membrane
compressible qui a été préférablement collée, sou-
dée ou appliquée par pulvérisation sur l’élément
d’étanchéité primaire et/ou sur la paroi interne de
l’élément de base externe et/ou sur la paroi externe
de l’élément de base interne.

9. Joint d’injection selon l’une quelconque des reven-
dications 1 à 8, caractérisé en ce que l’élément
d’étanchéité secondaire (11) comprend au moins un
coussinet élastomère (14).

10. Joint d’injection pour l’étanchement de l’espace an-
nulaire (8) entre deux éléments de base disposés
concentriquement d’une structure en mer compre-
nant au moins un élément d’étanchéité résilient fixé
à la paroi interne de l’élément de base externe, ledit
élément d’étanchéité s’étendant périphériquement
dans l’espace annulaire entre les éléments de base
afin d’étancher un coulis (13) contre la pénétration
de l’eau et d’empêcher ledit coulis (13) de sortir dans
l’eau, caractérisé en ce que l’élément d’étanchéité,
au moins là où il est exposé audit coulis (13), a des
propriétés de compressibilité élastique à tel point
qu’il peut être comprimé par le coulis (13) et exerce
une pression active après que le coulis (13) a été
durci.

11. Coulis selon la revendication 10, caractérisé en ce

que l’élément d’étanchéité est positionné et dimen-
sionné de façon à exercer une pression active agis-
sant radialement contre des déplacements horizon-
taux ou radiaux des éléments de base les uns par
rapport aux autres.

12. Procédé d’injection d’un espace annulaire entre
deux éléments de base d’une structure en mer, le
procédé comprenant la fourniture d’au moins un élé-
ment d’étanchéité compressible de façon élastique
s’étendant dans ledit espace annulaire et exerçant
une pression active agissant radialement contre le
déplacement horizontal ou radial des éléments de
base les uns par rapport aux autres, le procédé com-
prenant l’exposition dudit élément d’étanchéité com-
pressible de façon élastique à un coulis à injecter
dans ledit espace annulaire, de telle sorte que l’élé-
ment d’étanchéité soit comprimé au moins en partie
par la masse dudit coulis tant que celui-ci n’a pas
encore durci, à tel point que l’élément d’étanchéité
exerce une pression active agissant radialement
contre le déplacement horizontal et/ou radial des élé-
ments de base les uns par rapport aux autres, le
procédé comprenant en outre la fourniture d’au
moins un élément d’étanchéité primaire et un élé-
ment d’étanchéité secondaire, tandis que l’élément
d’étanchéité secondaire est compressible de façon
élastique.

13. Procédé selon la revendication 12, caractérisé en
ce que l’élément d’étanchéité secondaire est placé
au-dessus de l’élément d’étanchéité primaire.
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