190 DANMARK (10)  DK/EP 3561201 T3

(91)

(49)

(80)

(86)
(86)
(87)
(30)

(84)

(73)
(72)
(74)
(94)

(96)

(12) Overseettelse af
europeeisk patentskrift

Patent- oQ
Varemaerkestyrelsen

nt.Cl.: E 04 H 12/08 (2006.01) E 02 B 17/02 (2006.01) E 04 H 12/34 (2006.01)

F 03 D 13/25 (2016.01) F16 B 7/02 (2006.01)

Oversacttelsen bekendtgjort den: 2021-07-12

Dato for Den Europaeiske Patentmyndigheds
bekendtgorelse om meddelelse af patentet: 2021-04-21

Europaeisk ansggning nr.: 19171443.5

Europaeisk indleveringsdag: 2019-04-26

Den europaeiske ansggnings publiceringsdag: 2019-10-30
Prioritet: 2018-04-26 NL 1042844

Designerede stater: 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 Sl SK SM TR

Patenthaver: KCI the engineers B.V., De Brauwweg 62, 3125 AE Schiedam, Holland
Opfinder: van Gelder, Klaas Boudewijn, ¢c/o De Brauwweg 62, 3125 AE Schiedam, Holland
Fuldmaegtig i Danmark: NORDIC PATENT SERVICE A/S, Bredgade 30, 1260 Kgbenhavn K, Danmark

Benaevnelse: MONTERINGSKONSTRUKTION, FREMGANGSMADE TIL FREMSTILLING AF EN KONSTRUKTION

Fremdragne publikationer:
EP-A2- 3 255 210

US-A- 4 245 928



DK/EP 3561201 T3



DK/EP 3561201 T3

DESCRIPTION

[0001] The invention concerns a structural assembly, comprising a substructure, such as a
lower pile having an upper end and a superstructure having a lower end, said upper end and
sald lower end fit inside each other and are being engaged to each other at ring contact
surfaces. More In general, the invention relates to an in-line connection between a lower
element and an upper element of which the lower element is provided with an upper end and
the upper element is provided with a lower end, wherein the upper end and the lower end are
engaged to each other via two axially spaced apart rings. The upper element and the lower
element can be tubular sections of a super structure or a pile respectively. The lower element
can be a pile anchored to the sea bed, floating or not, or can be a floating structure having an
upper tubular section to connect with a superstructure.

[0002] Document US 4245928 discloses a grout connection and method for connecting brace
members of piles of a marine structure. An Iinner pipe member is provided with threaded
portions on its outer surface, and a wedge Is placed over the threads. The outer pipe member
IS placed over the inner pipe and the wedge forming a gap to be filled with filler material. The
gap Is at an upper side covered with a flange plate mounted on the outer pipe. The flange
plate Is provided with a rubber plate for preventing leakage.

[0003] Tubular sections of wind turbine foundations and towers according to the prior art can
be connected by a so called Double Slip Joint, as described In the European patent
EP2910686A2. The contact surfaces of both the top rings and bottom rings of the Double Slip
Joint are conical. The reason for this is that both rings can transfer about equal bending loads
and axial loads, after the Double Slip Joint settles by sliding down to a certain depth under the
Influence of the weight of the wind turbine and wind loads.

[0004] A disadvantage however Is that the equal load sharing between the top and bottom
rings will depend on the accuracy of the rings distances, which complicates the manufacturing
Process.

The construction material of the double slip joint can be steel, which means that the material
strain 1s limited typically within the elastic Imit of about 0.2% and accordingly the structural
deformations are small. As a consequence all fitting tolerances of the inner rings and the outer
rings of the double slip joint are also small, since the elastic deformations are limited.
Fabrication costs will increase for small tolerances and this can be a governing factor in the
economic attractiveness of the double slip joint.

[0005] The objective of the invention Is to remove one or more of the above disadvantages
and to provide a better solution.

[0006] Thereto, the invention provides for an assembly construction for an in-line connection
according to claim 1. Also, a method for manufacturing of such an In-line connection Is
provided according to claim 7.
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[0007] This i1s accomplished by three provisions:

1. 1) The Inner part and outer part of the DSJ are manufactured as conical or cylindrical
tubes, e.g. by rolling. The first provision is that, unlike the DSJ, the contact surface at the
top or the contact surface at the bottom can be made cylindrical, as opposed to conical.
In this way free axial movement i1s enabled and the tolerance for the distance between
top and bottom contact plates i1s no longer related to the load sharing of the top and
bottom rings. The contact pressure of the cylindrical contact plate will not increase
during settling of the connection. The cylindrical contact plate does only transfer
relatively small loads. The primary function of this contact plate I1s to ensure the
alignment of the connection rather than transferring loads. On the other hand the weight
of the superstructure i1s fully supported by the conical contact plate and the contact
pressure of the conical contact plate will increase during settling, which enable the
transfer of bending loads by friction. In the end most of the loads will be transferred by
the conical contact plate. The primary function of the conical contact plates is
transferring loads.

2. 2) The second provision is to create contact surfaces by separate ring elements made of
relatively thin plate, further referred to as "contact plates”. Manufacturing of contact
plates I1s simpler, since they are produced as separate parts, which dimensions and
weight are relatively small. The contact plates are connected at the inner and outer
tubes e.g. by gluing or by welding the edges of the contact plates. This allows for
adjusting the distance between the contact plates at the top and at the bottom, whereby
the tolerance for rings distance can be small and relatively easy to achieve.

3. 3) The third provision Is that the contact plate at the top or the contact plate at the
bottom 1S made of an elastic material, such as rubber, further referred to as "soft contact
plate”. This material allows for relatively large deformations, which means that fitting
tolerances of the Iinner rings and outer rings of the double slip joint can be larger,
simplifying the manufacturing of the connection. The soft material also seals off the
contact surface from the environment, protecting it from corrosion.

[0008] By providing an assembly construction according to claim 1, an in-line connection
between a lower element and an upper element of which the lower element is provided with an
upper end and the upper element is provided with a lower end, wherein the upper end and the
lower end are engaged to each other via two axially spaced apart rings Is obtained, wherein
one of the rings Is cylindrically shaped and one of the rings Is conically shaped. By providing
one cylindrically shaped ring contact surface and one conically shaped ring contact surface,
the accuracy of the positioning of the rings along the upper end and/or the lower end can be
less strict as when using two conically shaped ring contact surfaces. So, manufacturing of the
rings, or of at least one of the rings can be less critical with respect to tolerances. The
cylindrically shaped ring Is configured to have a contact surface that engages and makes
contact with the other element, while allowing axial movement. Then, most of the loads are
carried by the conically shaped ring contact surfaces engaging to a corresponding conically
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shaped ring contact surface.

[0009] Advantageously, the upper end of the lower element, is the upper end of a pile of an
offshore structure, such as a foundation pile of a wind turbine. The lower end of the upper
element, I1s advantageously, a lower end of a superstructure, such as a wind turbine tower or a
transition piece. The lower end and the upper end are preferably conical or tubular sections of
a pile. The upper end may engage inside of the inner end to form an outer tube and an inner
tube respectively. Or the lower end may engage inside of the upper end to form an outer tube
and an inner tube respectively. The upper end and the lower end may be provided with a
cylindrically shaped ring and with a conically shaped ring that provide for contact surfaces that
engage with the contact surfaces of the corresponding ring of the other one of the upper end
and the lower end. Alternatively, only one of the ends, for example the end forming the outer
tube Is provided with two axially spaced apart rings at an inner side of the outer tube of which
one ring Is cylindrically shaped and the other ring iIs conically shaped. Alternatively, the end
forming the Iinner tube can be provided with two axially spaced apart rings, one having a
cylindrically shaped contact surface and one having a conically shaped contact surface. The
rings of the inner tube and/or outer tube are advantageously machined to form a contact
surface that engages with a contact surface, preferably machined as well, on the other part,
iInner tube or outer tube, with which they slidingly contact, in particular when the contact
surfaces are conically shaped, as to provide for a firm connection under the weight of the
superstructure. VWhen having conically shaped contact surfaces, the thus provided In-line
connection may act as a wedge connection that settles more and becomes more firm over time
by the weight of the superstructure. Thus, a firm and reliable connection can be obtained
without the use of any instruments or tools.

[0010] Or, it may be that the ring with the cylindrically shaped contact surface may be provided
on the end forming the inner tube, while both the Iinner tube and the outer tube may be
provided with engagingly contacting conically shaped ring contact surfaces or one of the inner
tube and the outer tube may be provided. So, many configurations of rings on the upper end
and/or the lower end are possible. Rings on one end may engage with rings on the other end
such that their respective contact surfaces provide for surface contact or may engage with
contact surfaces, machined or not, directly on the other end.

[0011] By providing one cylindrically shaped ring contact surface and one conically shaped ring
contact surface to provide for the in-line connection, the conically shaped ring contact surface
and its associated ring may provide for most of the load transfer, typically via frictional contact.
Contrary to the conventional single slip joint, there is now provided for an additional ring having
a cylindrically shaped ring contact surface. For example, in case of fallure of the connection
provided by the conically shaped rings, the ring with the cylindrically shaped contact surface
may prevent the failure of the complete in-line connection by absorbing the loads and providing
for a form-closed connection preventing entire failure. Thus, the ring with the cylindrically
shaped contact surface may also provide for a more safe and reliable in-line connection.

[0012] In an example, the cylindrically shaped ring contact surface is positioned below the
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conically shaped ring contact surface, albeit on the same upper end or lower end or on either
the upper end or the lower end. By positioning the cylindrically shaped ring contact surface
below the conically shaped ring contact surface, the main load bearing connection Is above
and the cylindrically shaped ring contact surfaces may not clampingly engage and thus may
not or limitedly transfer bending moment. Thus, the ring having the cylindrically shaped contact
surface can become smaller which may be beneficial for manufacturing and installation. This
may also give a weight reduction. The cylindrically shaped connection may then optimally
provide for sliding contact for a stable in-line connection, for example In case of a floating
substructure. Alternatively, the ring with the cylindrically shaped contact surface can be
positioned above the ring with the conically shaped contact surface. Both configurations can be
possible.

[0013] The upper end and/or the lower end, forming the inner tube and/or the outer tube, may
be provided as a conically shaped tube, preferably having the same conical shape or same or
similar taper angle. The rings may be provided as separated rings welded in between sections
of the inner tube and/or of the outer tube as to form a part of the wall of the inner tube and/or
of the outer tube. The inner tube and/or the outer tube then have to be cut circumferentially to
form two sections to allow the ring to be mounted inbetween the two sections and to be
connected again to form an integrated inner tube and/or outer tube. The manufacturing, In
particular positioning the rings on the axially predefined position, may thus be relatively critical
and may lead to relatively high costs. Alternatively, the rings, In particular their associated
contact surfaces, can be integrally machined on the lower end or on the upper end, such that
an integral piece Is provided as lower end and/or upper end including the rings. Alternatively,
the rings can be provided from plate material, e.g. from rolled plate material, and the plate
material ring can be connected to the outer side of the inner tube and/or to the inner side of
the outer tube. An outer side of the plate material may then be machined to form a contact
surface, while an inner side of the plate material may be connected to the inner tube or outer
tube. The plate material rings can then relatively simply be connected to the inner tube and/or
the outer tube, e.g. by welding or chemical bonding or adhesives etc. Advantageous is that the
Inner tube and/or the outer tube can remain in one piece and do not have to be cut through
first to connect the rings. This may be beneficial for manufacturing, as well as for material
properties of the inner tube and/or the outer tube for their strength and/or stiffness. The plate
material may be steel plate material, which can be relatively easily be welded to the inner tube
and/or the outer tube, being from steel, or other wise connected to the inner tube and/or the
outer tube when they may be from another material, e.g. concrete. As such, a conventional slip
joint can be modified and adapted to the double slip joint according to the invention.

[0014] Alternatively, the upper end and/or the lower end forming an inner tube and/or an outer
tube, one or both the inner tube and/or the outer tube can be cylindrically shaped tubes of
which the outer tube fits over the inner tube. As explained above, the rings can be connected
In between sections of the inner tube and/or the outer tube or can be provided as plate
material rings connected to an outer side and/or an inner side of the inner tube and/or the
outer tube respectively.
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[0015] Advantageously, the rings are provided with a contact surface that is arranged for steel-
to-steel contact. Direct contact, without the use of any coatings or protective layers, Is
preferred to allow for improved load distribution and a firm connection. Preferably, the contact
surfaces are machined as to provide for a smooth contact surface that can engage with the
machined contact surface on the other element over as much as possible over the surface to
provide for a smooth surface contact. By providing machined contact surfaces, the load
distribution can be improved and/or optimized.

[0016] For example can one of the rings, preferably the cylindrically shaped ring, be made of a
resilient material. The resilient material is elastically deformable, such as rubber, and 1s not
used In Iits plastically deformable zone, If any. The resilient material 1s advantageously
positioned axially above the other ring, and as such may provide for a sealing or covering of
the lower ring connection. Alternatively and/or additionally, part of the cylindrically shaped ring
may be provided from a resilient material, e.g. a lower edge of the ring may be provided with a
ring of resilient material. The other ring can then be made from steel.

[0017] The -conically shaped ring, having a conically shaped contact surface, Is
advantageously tapered such that the outer tube fits over the inner tube and can settle and
firmly engage to the inner tube under the weight of the superstructure. For example, when the
iInner tube 1s the upper end of the lower element and the outer tube i1s the lower end of the
upper element, the contact surface on the inner tube tapers upwardly and inwardly, and the
contact surface on the outer tube tapers upwardly and inwardly as well, having the same
Inclination angle as to provide for a smooth contact between the inner tube and the outer tube.
Vice versa when the inner tube Is the upper end and the outer tube Is the lower end, then the
contact surfaces can be tapered upwardly and outwardly.

[0018] In another aspect there Is provided for a method for manufacturing a lower end and/or
an upper end of a superstructure and/or a pile respectively for use in a in-line connection
between the lower end and the upper end, wherein the lower end and/or the upper end Is
conically shaped, the method comprising: manufacturing at least one ring from plate material;
fixating the ring to the lower end and/or the upper end to form an in-line connection. As such,
even a conventional slip joint configuration can be used to add the rings to and to form a
reliable in-line connection.

[0019] Advantageously, the at least one ring comprises a machined contact surface for
contacting a contact surface on the engaged lower or upper end. In an example, the two rings
are provided on the lower end and/or the upper end at an axial distance from each other both
at the same ends or on both ends or on either one of the ends. Preferably, one of the rings Is
cylindrically shaped and the other one of the rings i1s conically shaped to form a firm and
reliable In-line connection, also In case of possible failure of the conically shaped ring
connection.

[0020] The plate material of one rings can be a steel plate material, and wherein the plate
material of the other one of the rings can be of elastically deformable material.
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[0021] In another aspect, there I1s provided a method for installing a wind turbine comprising:
Installing a substructure, such as a pile, anchoring in the seabed, wherein the substructure is
provided with an upper end, providing a superstructure, such as a wind turbine or a transition
piece, wherein the superstructure Is provided with a lower end; engaging the upper end of the
superstructure with the lower end of the substructure as to form an inner tube and an outer
tube fitting into each other, wherein the inner tube and/or the outer tube are provided with two
rings positioned at an axial distance from each other wherein the rings provide contact
surfaces for contacting the other one of the inner tube and/or the outer tube respectively,
wherein one of the rings iIs cylindrically shaped and one of the rings i1s conically shaped.

[0022] There Is provided an assembly construction comprising a pile at a lower side, wherein
the pile comprises an upper end, and a superstructure with a lower end, that fit into each other
and are engaged to each other by means of ring-shaped contact surfaces, characterised In
that at an upper side and at a lower side of the connection ring-shaped contact surfaces are
obtained by mounting plate material on an inner side of the outer tube or by mounting plate
material on the outer side of the inner tube, or by mounting plate material on both the inner
side of the outer tube and on the outer side of the inner tube.

[0023] In a further aspect of the assembly construction, the upper end of the pile fits In the
lower end of the superstructure and the contact surface between the inner tube and the outer

tube at the upper side tapers upwardly and the contact surface at the lower side Is cylindrical,
or the contact surface between the inner tube and the outer tube at the lower side tapers

upwardly and the contact surface at the upper side Is cylindrical, or both contact surfaces of
the Inner tube taper upwardly.

[0024] In another aspect of the assembly construction the lower end of the superstructure fits
In the upper end of the pile, and the contact surface between the inner tube and the outer tube
at the upper side tapers downwardly and the contact surface at the lower side is cylindrical, or
the contact surface between the Inner tube and the outer tube at the lower side tapers
downwardly and the contact surface at the upper side is cylindrical, or both contact surface of
the Inner tube taper downwardly. In another aspect, the plate material of at least one ring-
shaped contact surface i1s made from elastic material.

[0025] Further explanation of the invention will be given by means of figures below, which will
give a practical embodiment of the invention, but may not be considered in a limiting sense,
wherein:

Figure 1 shows a side view of a general arrangement and the main parts of an offshore wind
turbine.

Figure 2 shows a cross section of a DSJ according to prior art.

Figures 3a and 3b show cross sections of the top view and side view of an aspect of the
double slip joint according to prior art.
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Figure 4 shows a cross section of an inverted embodiment of the double slip joint of figure 3.

Figure 5a and 5b show a cross section of the top view and side view of an embodiment
according to another aspect of the double slip joint not claimed.

Figure 6 shows a cross section of another embodiment of another aspect of the double slip
joint according to the invention.

Figure 7a and 7b show isometric views of the inner parts of the DSJ shown In figure 6, where
figure /b shows an alternative embodiment with cross plates.

Figure 8 shows a cross section of another embodiment according to another aspect of a
double slip joint according to the invention.

[0026] The figures are given by way of a schematic representation of embodiments of the prior
art and the invention and are not to scale nor limiting to the invention claimed. Like parts are
denoted with like reference numbers.

[0027] The offshore turbine presented In figure 1 shows a general arrangement of an offshore
turbine installed in the sea bottom (1), the sea water level (2), the foundation pile (3) which Is
Installed in the sea bottom (1), the connection (4) between the foundation pile (3) and the wind
turbine tower (5) and the turbine nacelle and rotor (6).

[0028] In figure 2 the foundation pile (3) and the tower (5) are connected by tapered conical
rings (7,8,9,10) which are axially loaded by a vertical force (Fv) of the weight of the
superstructure, comprising the tower (5), nacelle and rotor (6). The turbine loads are shown
comprising the components of the vertical force (Fv), the horizontal force (Fh), the bending
moment (Mb) and the torsion moment (Mt). The other structural parts (11, 12) of the
connection are made from cylindrically rolled plate. The contact pressure normal to the surface
at the top (N2t) and the bottom (N2b) and friction shear stress at the top (ft) and at the bottom
(fb) are in equilibrium with the turbine loads.

[0029] In figure 3b the side view cross-section of the top ring, the bottom ring and the conical
tube In between the rings of a double slip joint are shown as integrated components for the
iInner tube (13) and outer tube (14). In this embodiment the inner tube (13) 1s the upper-end of
the pile (3) and the outer tube (14) Is the lower-end of the superstructure (5). The ring contact
surfaces between the inner tube (13) and outer tube (14) both are tapered upward such that
the double slip joint will settle under the weight of the superstructure and wind loads. If the
dimensions allow, both parts can be produced in one piece, e.g. rolled and machined plate. In
figure 3a the top view of the same double slip joint Is shown, whereby the cross section is
made at the turbine tower (5) and the inner tube (13) and outer tube (14) are indicated. An
efficient in-line connection is thus obtained.

[0030] In figure 4 an inverted embodiment of the double slip joint Is shown, whereby the inner



DK/EP 3561201 T3

tube (13) Is the lower-end of the wind turbine tower (5) and the outer tube (14) 1s the upper-
end of the foundation pile. (3). The ring contact surfaces between the inner tube (13) and outer
tube (14) both are tapered downward such that the double slip joint will settle under the weight
of the superstructure and wind loads.

[0031] In figures 5a and 5b contact plates (15,16,17,18) are mounted at the inside of the outer
tube (14) and at the outside of the inner tube (13) according to an aspect not claimed. The
contact plates (15,16,17,18) are machined to provide contact surfaces and to meet tolerances
of roughness and dimensions. The contact plates (15,16,17,18) may comprise complete rings,
as shown In figure 5a, or several segments forming the rings around the circumference. The
axial position of the contact plates can be moved to adjust the distance and parallel orientation
of the rings. One or more contact plates can be made of elastic material, e.g. rubber,
according to an aspect of the invention. Preferably, one ring or contact plate can be made from
a resilient material and the other ring or contact plate can be made from steel.

[0032] In figure 6 the contact surface of the contact plates (15,16) at the top are cylindrical
according to another aspect of the invention. The contact pressure between the contact plates
(15, 16) therefore does not depend on the settling depth or on the distance between the
contact plates (15) and (17) or on the distance between the contact plates (16) and (18).
Alternatively the contact plates at the bottom could be made cylindrical, while the contact plates
at the top are made conical.

[0033] In figure 7a an isometric view of the internal parts of the double slip joint of figure 6 Is
shown. The upper ring and lower ring are connected by a conical tube (13). An alternative
embodiment I1s shown In figure 7b, where the upper ring (19) and lower ring (20) are
connected by vertical flat plates (21) crossing in the center line of the double slip joint. Another
embodiment could also include more flat plates in an arrangement connecting the upper and
lower rings.

[0034] In figure 8 the tubes (13, 14) between the contact rings are approximately cylindrical.
Cylindrical tubes can be produced faster and cheaper, also reducing spillage of the material
cuttings. In this embodiment one conical shaped steel contact plate (17) I1s attached to the
outer tube, while one cylindrical shaped contact plate (15) at the top I1s attached to the inner
tube. The cylindrical contact plate can be a soft or resilient contact plate, e.g. made of steel or
alternatively of rubber. In the latter case the rubber is especially suitable to seal off the contact
surfaces, protecting them from corrosion.

[0035] Similar to figure 4, the double slip joints shown In figure 5, 6 and 7 can also be inverted,
whereby the inner tube (13) I1s the lower-end of the wind turbine tower (5) and the outer tube
(14) 1s the upper-end of the foundation pile.

[0036] Other modifications and alternatives are also possible. The drawings given are to be
regarded In an illustrative sense rather than in a restrictive sense. The scope of the invention
may Include embodiments having combinations of all or some of the features described. The
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Invention Is explained by means of an example where the superstructure 1s an offshore wind
turbine. Other types of the superstructure may occur as well, e.g. an olil- or gas process facility,
an accommodation unit, an electrical transformer platform or a power plant.

[0037] For the purpose of clarity and a concise description, features are described herein as
part of the same or separate embodiments, however, it will be appreciated that the scope of
the Invention may include embodiments having combinations of all or some of the features
described. It may be understood that the embodiments shown have the same or similar
components, apart from where they are described as being different. The mere fact that
certain measures are recited in mutually different claims does not indicate that a combination
of these measures cannot be used to an advantage. Many variants will be apparent to the
person skilled in the art. All variants are understood to be comprised within the scope of the
iInvention defined in the following claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken In
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description
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PATENTKRAV

1. Monteringskonstruktion til en inline-forbindelse omftattende en p&l og en overbygning
til montering pa palen, hvor palen omfatter en gvre ende og overbygningen omfatter en nedre
ende, hvor den nedre ende af overbygningen er udformet til at ga 1 indgreb med den gvre ende
af palen for sdledes at danne et indvendigt rgr (13) og et udvendigt rgr (14), der passer ind 1
hinanden, hvor det indvendige rgr og det udvendige rgr er forsynet med to ringe placeret 1 en
aksial afstand fra hinanden, hvor ringene tilvejebringer kontaktflader (15, 16, 17, 18) til at
bringe det andet ene af henholdsvis det indvendige rgr eller det udvendige rgr 1 kontakt, hvor
én al ringenes kontaktflade er cylindrisk formet, og én af ringenes kontaktflade er konisk

formet, hvor den cylindrisk formede kontaktflade bevirker, at forbindelsen flugter.

2. Monteringskonstruktion ifglge krav 1, hvor den cylindrisk formede kontaktfladering
(15, 16) er placeret under den konisk formede kontaktfladering (17, 18).

3. Monteringskonstruktion ifglge krav 1 eller 2, hvor det indvendige rgr (13) og/eller det

udvendige rogr (14) er konisk formet.

4. Monteringskonstruktion ifglge et hvilket som helst af de foregaende krav, hvor
kontaktfladerne (15, 16, 17, 18) af mindst én af ringene er konfigureret til at tilvejebringe stal-
pa-stal-kontakt.

S. Monteringskonstruktion ifglge krav et hvilket som helst af de foregaende krav, hvor én

af ringene (15, 16, 17, 18) er fremstillet af et fleksibelt, elastisk deformerbart materiale.

6. Monteringskonstruktion ifglge krav et hvilket som helst af de foregaende krav, hvor
ringene er tilvejebragt som en ringformet plade forbundet med det indvendige rgr (13) og/eller

det udvendige ror (14).

7. Fremgangsmade til fremstilling af en nedre ende og/eller en gvre ende af henholdsvis
en overbygning og/eller en pal til anvendelse 1 en inline-forbindelse mellem den nedre ende
og den gvre ende, hvilken fremgangsmade omfatter:

fremstilling af mindst én ring ud at plademateriale;

fastggrelse af ringen til den nedre ende og/eller den gvre ende, hvor to ringe (135, 16,
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17, 18) er tilvejebragt pa den nedre ende og/eller den gvre ende 1 en aksial afstand fra hinanden,
hvor en kontaktflade at én af ringene er cylindrisk formet og en kontaktflade af den

anden ene af ringene er konisk formet.

3. Fremgangsmade ifglge krav 7, hvor den mindst ene ring omfatter en forarbejdet
kontaktflade til at komme 1 kontakt med en kontaktflade pa den nedre eller gvre ende, der er i

indgreb.

9. Fremgangsmade ifglge et hvilket som helst af kravene 7 - 8, hvor én rings
plademateriale er et stalplademateriale, og hvor den anden af ringenes plademateriale er af et

elastisk deformerbart materiale.

10.  Fremgangsmade til installation af en vindturbine, hvilken fremgangsmade omfatter:

- installation af en barestruktur, sasom en pzl, der forankres 1 havbunden, hvor
barestrukturen er forsynet med en gvre ende,

- tilvejebringelse af en overbygning, sasom en vindturbine eller en overgangsdel, hvor
overbygningen er forsynet med en nedre ende;

- at bringe den ¢gvre ende af overbygningen 1 indgreb med den nedre ende af
barestrukturen for saledes at danne et indvendigt rgr (13) og et udvendigt rgr (14), der passer
ind 1 hinanden, hvor det indvendige rgr (13) og/eller det udvendige rgr (14) er forsynet med to
ringe placeret 1 en aksial afstand fra hinanden, hvor ringene tilvejebringer kontaktflader (13,
16, 17, 18) t1l at bringe det andet ene af henholdsvis det indvendige rgr (13) og det udvendige
rgr (14) 1 kontakt, hvor én af ringenes kontaktflade er cylindrisk formet og €n af ringenes
kontaktflade er konisk formet, hvor den cylindrisk formede kontaktflade kommer 1 indgreb og

kontakt med det andet rgr, mens aksial bevagelse muligggres.
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DRAWINGS

Fig. 1 (prior art)
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Fig. 2 (prior art)
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Fig. 3b
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Fig. 4 (prior art)
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Fig. 5b
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Fig. 6

Fig. 7b

Fig. 7a
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