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Description

Field of the Art

[0001] The present invention relates to the field of sup-
port structures for wind-driven power generators provid-
ed with a tower made up of wall pieces of prefabricated
concrete attached to one another forming superposed
annular sections that are subsequently post-tensioned.

State of the Art

[0002] Support structures for wind-driven power gen-
erators obtained by means of stacking annular sections
made up of wall pieces of prefabricated concrete are
known.
[0003] PACADAR’s patent document EP2631393, for
example, is known to describe a system of this type, but
in which the wall pieces of each annular section have a
great height, the entire tubular tower being made up of
a few, for example, three, four or five, annular sections.
This complicates the manufacturing, transport and lifting
of said wall pieces, leading to more expensive labor.
[0004] Furthermore, the proposed solution in this pat-
ent document requires the wall pieces of one and the
same annular section to be laterally connected by means
of a structural connection, for example, an annular post-
tensioning around each annular section, structural
screws, reinforcing bars, mortar and/or in situ concrete
casting.
[0005] This requires the wall pieces to include struc-
tural reinforcements designed for channeling strains to
those points in which the structural connectors will be
installed, complicating the manufacturing thereof, and re-
quires performing tasks of making structural connection
in each annular section by means of said structural con-
nectors, requiring complicated operations that must be
performed at a great height. For example, post-tension-
ing requires specific machinery that must be lifted to the
position where said post-tensioning is performed, and
structural screws are large screws that an operator can
hardly lift by hand, or must be lifted one by one or in small
quantities, slowing down the installation thereof, and the
injection of mortar requires using pumping machines and
formworks making the commissioning more expensive
and slowing it down.
[0006] Furthermore, this patent document does not
contemplate complete post-tensioning of the entire tubu-
lar tower in the entire length thereof, but rather uses local
post-tensioning in each transverse joint of the tubular
tower, this being the reason why the number of trans-
verse joints is kept small by using wall pieces having a
large size.
[0007] Patent document EP1474579 is also known to
make express reference to the attachment of the wall
pieces to one another by means of bolts located horizon-
tally, vertically and diagonally, thereby achieving a struc-
tural attachment between the wall pieces, the purpose

of which is for the entire tubular tower to behave as a
single whole. This requires said bolts to act as structural
connectors, where the use of heavy structural bolts is
therefore necessary, and requiring in addition to the in-
stallation, in each wall piece, anchorings sized for with-
standing and transmitting said structural strains through
the wall piece, concentrating said strains in the structural
anchorings.
[0008] All these features make manufacturing the wall
pieces, as well as the tasks of assembling them, difficult
and more expensive.
[0009] Furthermore, this patent document mentions
that the wall pieces must have a height equal to or greater
than twice the diameter of the tubular tower. This means
that even if each annular section is formed by only two
wall pieces, each of them will have a height greater than
twice its width, where these wall pieces are therefore very
tall with a small base, and when subjected to a horizontal
strain at the upper end thereof, will generate a large bend-
ing moment that their base can hardly sustain without
the structural collaboration of the adjoining wall pieces.
[0010] Patent document FR1145789A also describes
a tubular tower, in this case a chimney, made up of wall
pieces which are subsequently post-tensioned from the
apex to the base. However, this patent document pro-
poses for all the wall pieces to be attached by means of
screws to the upper, lower and side wall pieces, thereby
achieving an integral assembly, which requires a large
number of screwed attachments, complicating the as-
sembly of the structure and slowing it down.
[0011] Document DE 10 2015 115562 A1 discloses a
further example of a similar support structure.

Brief Description of the Invention

[0012] The present invention relates to a support struc-
ture for wind-driven power generators.
[0013] Said structure comprises, as is known in the
state of the art,

• a tubular tower provided with a hollow inner space
including multiple superposed annular sections de-
fining between them transverse joints, each annular
section being formed by at least two pieces of pre-
fabricated concrete wall defining between them ver-
tical joints, each wall piece having a circular arc- or
polygonal arc-shaped horizontal section the length
of which defines the width of the wall piece, a straight
vertical section the length of which defines the height
of the wall piece, two transverse joint faces and two
vertical joint faces defining the thickness of the wall
piece on the perimeter thereof;

• foundation defining a support plane for the tubular
tower;

• upper fixing configurations connected to the upper-
most annular section of the tubular tower and lower
fixing configurations connected to the foundation;

• post-tensioning cables connecting the upper fixing
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configurations and lower fixing configurations com-
pressing the superposed wall pieces with one anoth-
er, said post-tensioning cables running along the hol-
low inner space of the tubular tower or the outside
thereof;

• wherein the vertical joints of successive annular sec-
tions do not coincide with one another.

[0014] The described tubular tower is therefore formed
by superposed annular sections, and each of said annu-
lar sections is in turn formed by several wall pieces ar-
ranged surrounding the hollow inner space of the tubular
tower.
[0015] Each wall piece will be made of prefabricated
concrete, the concrete being able to be prestressed con-
crete, post-tensioned concrete, or concrete provided with
passive reinforcements or even reinforced with fibers or
combination of the foregoing.
[0016] Each wall piece will have a circular arc- or po-
lygonal arc-shaped horizontal section. This means that
a circular annular section or a polygonal annular section
will be formed when putting together said wall pieces,
and also that each wall piece, when it is in a vertical po-
sition, will have a stability greater than the stability of a
completely flat wall piece, as a result of said circular or
polygonal annular section shape.
[0017] The joints existing between superposed annu-
lar sections will be referred to as transverse joints, and
the vertical joints existing between wall pieces of one and
the same annular section will be referred to as vertical
joints.
[0018] The uppermost annular section of the tubular
tower, i.e., the annular section farthest away from the
ground, will be connected to upper fixing configurations
where the upper ends of post-tensioning cables will be
anchored. The lower end of said post-tensioning cables
will in turn be anchored to lower fixing configurations fixed
to the foundation of the tubular tower.
[0019] As a result, said post-tensioning cables will run
along the inside or outside of the tubular tower and down-
wardly press annular sections against one another, com-
pressing the wall pieces. This allows increasing the re-
sistance of the tubular tower to horizontal wind loads.
[0020] The present invention further proposes the fol-
lowing which is not known in the prior state of the art:

• in the vertical joints, the vertical joint faces of two
adjacent wall pieces of one and the same annular
section are arranged facing one another and lacking
structural connectors between them for the trans-
mission of structural strains, allowing an independ-
ent structural behavior;

• the height of the wall pieces is less than twice their
width

It will be understood that structural strains are those
strains to which the structure and the different parts there-
of are subjected due to the weight supported by said

structure, and strains generated by the post-tensioning
plus other loads to which said structure is subjected dur-
ing its service life, such as for example, the loads pro-
duced due to the action of the wind on the tower and on
the wind-driven power generator, and other loads such
as vibrations, earthquakes, etc.
[0021] When a structural load is applied on a wall piece,
the load is vertically transmitted from this wall piece to
the vertically adjacent wall pieces until reaching the foun-
dation. For example, the weight of the wind-driven power
generator rests on the wall pieces forming the uppermost
annular section of the tubular tower, and from there the
loads are successively transmitted from one annular sec-
tion to the section immediately below, compressing the
wall pieces until reaching the foundation.
[0022] When the strains that have to be withstood are
not vertical, such as the horizontal thrust caused by the
wind against the blades of the wind-driven power gener-
ator, for example, the typical solution consists of con-
necting the superposed wall pieces for transmitting the
shear strains created by the horizontal strain of the wind,
and also laterally connecting the wall pieces of one and
the same annular section, such that each annular section
is an integral section.
[0023] The horizontal strains applied at the upper end
of the tubular tower cause a bending moment. Since the
wall pieces of each annular section are laterally attached,
each of said annular sections acts integrally and breaks
down said bending moment into a strain with a downward
component compressing the face of the tubular tower
located leeward (sheltered from the wind), and into an-
other strain with an upward component tractioning the
face of the tubular tower located windward (exposed to
the wind). The post-tensioning of the tubular tower, to-
gether with the actual weight of the tubular tower and the
wind-driven power generator, overcome said upward
strain, preventing the tubular tower from turning over and
compensating for the appearance of tractions in the con-
crete.
[0024] The solution proposed in the present invention
differs from said typical solution in that the wall pieces of
one and the same annular section lack structural con-
nectors between them, so they have an independent
structural behavior, particularly against said horizontal
strains.
[0025] In the proposed solution, horizontal strains are
transmitted in the form of shear strains in each of the
transverse joints, said strains being transmitted from one
wall piece to the piece immediately above or below at
least by the friction existing between the faces thereof
which are compressed with one another as a result of
post-tensioning. The bending moment generated by said
horizontal strain is distributed in each of the wall pieces,
instead of in each annular section, so strains with a ver-
tical downward component are not concentrated on the
leeward face of the tower, nor are strains with a vertical
upward component concentrated on the windward face
of the tower, rather each wall piece transmits to the lower
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wall pieces a strain with a vertical upward component in
the region thereof closer to the windward face of the tu-
bular tower and another strain with a vertical downward
component in the region thereof closer to the leeward
face of the tubular tower. This allows distributing the loads
throughout the entire annular section of the tower, pre-
venting strains from concentrating in a specific area of
the structure.
[0026] It must be borne in mind that, due to the circular
arc- or polygonal arc-shaped horizontal section, those
wall pieces receiving a horizontal strain perpendicular to
their central area will transmit a strain with a vertical
downward component at the ends of their circular or po-
lygonal arch shape and a strain with a vertical upward
component in their central area, or vice versa.
[0027] In contrast, those wall pieces receiving a hori-
zontal strain tangent to their central area will transmit a
strain with a vertical downward component at one end of
their circular or polygonal arch shape and a strain with a
vertical upward component at the other end of their cir-
cular or polygonal arch shape.
[0028] In the present invention, when a horizontal
strain is applied on the blades of the wind-driven power
generator, for example, said horizontal strain is transmit-
ted to each of the wall pieces forming the uppermost an-
nular section of the tubular tower.
[0029] Said horizontal strain is transmitted in the form
of shear strain in each of the transverse joints of the tu-
bular tower all the way to the foundation.
[0030] However, given that the pieces cannot transmit
horizontal strains to the adjacent wall pieces, a bending
moment is generated in each individual wall piece due
to the horizontal load transmitted from the upper part
thereof, which breaks down into two strains with a vertical
component, since they are the only strains that it can
transmit, one with a vertical downward component which
is transmitted to the lower wall pieces, and another one
with a vertical upward component which is transmitted
to the upper wall pieces. The vertical upward strain is
balanced by other vertical downward strains such as the
weight or post-tensioning of the tubular tower.
[0031] To assure the stability of each of said wall pieces
against those horizontal strains, and to reduce the values
of the strains with a vertical component into which it is
broken down, there is a need to prevent the wall piece
from having a height greater than twice the width of said
wall piece, since the greater the height of the wall piece
is in relation to its width, the greater the moment gener-
ated by the horizontal strain on the base of the wall piece
will be, as a result of the lever effect, and the greater the
strains with a vertical component into which it is broken
down will be. Limiting the proportion of the wall piece to
said described range prevents excessive strains with a
vertical component that can hardly be sustained by the
structure.
[0032] As a result of said feature, the horizontal strains
of the wind are distributed throughout the entire annular
section instead of being concentrated on windward and

leeward faces, and the need to laterally attach the wall
pieces with structural connections, which may be hard
to install in view of the great heights these structures
reach, is furthermore prevented.
[0033] It will be understood that, although structural
connectors are not present in the vertical joints between
wall pieces, other connectors such as assembly connec-
tors which allow keeping wall pieces in place during lifting
operations or while erecting the tubular tower can indeed
be present. The assembly connectors will be connectors
that do not transmit structural strains, or transmit strains
less than 10% the structural strains existing at that point
of the structure in which they are located, considered as
residual strains, the assembly connectors therefore be-
ing incapable of transmitting said structural strains and
therefore not substantially changing the structural oper-
ation that has been described.
[0034] Said assembly connectors allow fixing the wall
pieces in place while the tubular tower is being erected,
when post-tensioning of said tubular tower has yet to be
performed.
[0035] Preferably, the vertical joint faces of two adja-
cent wall pieces of one and the same annular section are
arranged facing one another and will lack structural
screws, structural bolts, local post-tensioning, annular
post-tensioning around an annular section, tongue and
groove configurations of the facing vertical joint faces,
mortar or cast-in-situ concrete attachments acting by way
of structural connectors for the transmission of structural
strains during the service life of the structure.
[0036] It is also contemplated for the vertical joint faces
of two adjacent wall pieces of one and the same annular
section to be able to be separated from one another de-
fining a groove, thereby assuring the complete absence
of transmission of strains therebetween.
[0037] As mentioned above, according to an alterna-
tive embodiment the vertical joint faces of two adjacent
wall pieces of one and the same annular section can be
attached to one another by means of assembly connec-
tors sized and configured for holding the wall pieces in
place during assembly and configured for not transmitting
structural strains during the service life of the structure.
As mentioned above, those strains less than 10% the
structural strains envisaged at a point of the structure will
not be considered structural strains, but rather residual
strains, an assembly connector could therefore transmit
a fraction of the strain from time to time provided that it
is less than 10% the structural strain existing at that point
of the structure. Said assembly connectors could be as-
sembly adhesives such as silicones or assembly screws
or bolts, for example.
[0038] In relation to the transverse joints of the trans-
verse joint faces of the wall pieces of successive annular
sections, it is proposed for said faces to be arranged fac-
ing and contacting one another, being pressed together
by said post-tensioning cables, and for said facing and
contacting transverse joint faces to define through con-
tact a structural connection for the transmission of struc-
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tural strains.
[0039] Said transverse joints may not have any other
structural connector, however, arranging in said trans-
verse joints other structural connectors, such as through
reinforcement or screws, or positioners structurally con-
necting the wall pieces of one annular section with the
wall pieces of the successive annular section, is also pro-
posed.
[0040] Said transverse joint faces can be flat and
smooth faces lacking tongue and groove configurations,
or can alternatively be provided with tongue and groove
configurations. If tongue and groove configurations are
included, the resistance of the structure to bending and
shear strains with a horizontal component will be in-
creased given the increase in the resistance of the wall
pieces of an annular section against moving horizontally
with respect to the wall pieces of the annular section im-
mediately below as a result of said tongue and groove
configurations.
[0041] According to another embodiment, the trans-
verse joint faces of two adjacent wall pieces of super-
posed annular sections are arranged facing one another
and lack structural screws, structural bolts, local post-
tensioning, mortar, structural adhesives or cast-in-situ
concrete attachments acting by way of structural connec-
tors for the transmission of structural strains during the
service life of the structure.
[0042] Like the vertical joints, it is proposed for the
transverse joint faces of two superposed wall pieces of
adjacent annular sections to be able to be attached to
one another by means of assembly connectors sized and
configured for holding the wall pieces in place during as-
sembly and configured for not transmitting the structural
strains during the service life of the structure. The strains
equal to or less than 10% the structural strains existing
at a point of the structure will not be considered structural
strains, but rather residual strains that may be supported
by and transmitted through said assembly connectors
without this entailing a substantial change in the struc-
tural behavior of the tubular tower.
[0043] The features of the structure described up until
now allow building the tubular tower without having to
install structural connectors in the vertical joints once said
wall pieces have been placed in the final location, which
simplifies assembly operations.
[0044] If the wall pieces include assembly connectors
or positioners, the placement thereof will be much simpler
compared to structural connectors, given that the loads
that they have to sustain are very small, and therefore
they can be small sized connectors that can be easily
handled and installed by a single operator with manual
tools.
[0045] An additional advantage of this solution is that
the number of vertical and horizontal joints (when the
horizontal joints lack structural connectors) is no longer
a factor relevant to the cost of the structure because the
number of joints does not have to be kept small as no
complex assembly operations are required. This allows

reducing the size of the wall pieces, and therefore their
weight, where the transport thereof becomes simpler and
the lifting thereof to greater heights is allowed, which al-
lows erecting taller towers at competitive prices.
[0046] Although the wall pieces are produced with
maximum dimensional precision, small errors in the di-
mensions thereof having a cumulative effect when stack-
ing successive annular sections, causing slight devia-
tions of the verticality of the tubular tower, may occur.
[0047] Having increased the number of annular sec-
tions, said cumulative errors can also be increased.
[0048] To correct said deviation of the vertical, it is pro-
posed for the wall pieces forming at least one annular
section of the tubular tower to have transverse joint faces
not parallel to one another, defining together a corrective
annular section with a lower transverse joint and an upper
transverse joint on planes not parallel to one another.
This corrective annular section will act as a wedge which
will allow rectifying the inclination of the subsequent an-
nular sections placed above said corrective annular sec-
tion.
[0049] For the placement thereof, the inclination of the
tubular tower will be measured in different steps of erect-
ing the tower, and when a deviation from verticality great-
er than a certain threshold is detected, the mentioned
corrective annular section will be placed in a position
which allows rectifying the verticality of the tubular tower.
[0050] According to another embodiment, the tubular
tower includes two consecutive corrective annular sec-
tions. The respective angular position of a corrective an-
nular section with respect to the subsequent adjacent
corrective annular section allows for the correction of the
two successive corrective annular sections to be added
up or canceled out. This allows preparing and manufac-
turing said corrective annular sections in the annular tow-
er before knowing if there is a deviation in the tubular
tower, and placing said corrective annular sections in one
position or another depending on whether or not a devi-
ation is detected, or the degree of deviation detected.
[0051] It is also proposed for the tubular tower to in-
clude multiple non-consecutive corrective annular sec-
tions, allowing multiple corrections along the length
thereof.
[0052] It is proposed for the aforementioned upper fix-
ing configurations to be integrated in an uppermost metal
ring of the tubular tower, said uppermost metal ring being
supported on the transverse joint faces of the wall pieces
of the last annular section of the tubular tower. Said up-
permost metal ring can further include anchorings for fix-
ing a nacelle of a wind-driven power generator.
[0053] This solution allows, with a single element, an-
choring post-tensioning cables, attaching the wall pieces
of the uppermost annular section of the tubular tower to
one another, and providing the anchoring of the nacelle
to the tubular tower.
[0054] It will also be understood that the end values of
any offered range of values may not be optimum and this
range of values may require adaptations of the invention
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so that said end values are applicable, said adaptations
being within the reach of a person skilled in the art.
[0055] Other features of the invention will be seen in
the following detailed description of an embodiment.

Brief Description of the Drawings

[0056] The foregoing and other advantages and fea-
tures will be better understood based on the following
detailed description of an embodiment in reference to the
attached drawings which must be interpreted in an illus-
trative and non-limiting manner, in which:

Figure 1 shows a side elevational view of a support
structure for wind-driven power generators such as
the one proposed, including in the upper part thereof
a wind-driven power generator and blades;
Figure 2 shows in a perspective view the two super-
posed uppermost annular sections of the tubular
tower, each formed by four wall pieces, the remain-
ing annular sections having been removed to make
understanding the drawing easier. The upper fixing
configurations are also shown arranged around a
metal ring which, in order to make understanding the
drawing easier, has been shown separated from the
uppermost annular section of the tower. This view
also includes post-tensioning cables which are at-
tached to the upper fixing configurations and lower
fixing configurations anchored to the foundation of
the tubular tower and run along the inside of the tow-
er;
Figure 3 shows a plan layout of the wall pieces mak-
ing up the tubular tower according to a first embod-
iment in which there are no structural or assembly
connectors between the wall pieces, and in which
the vertical joint faces of the adjacent wall pieces are
separated defining a groove;
Figure 4 shows a plan layout of the wall pieces mak-
ing up the tubular tower according to a second em-
bodiment in which there are no structural connectors
between vertical joint faces of the wall pieces, which
are contacting one another, and in which the trans-
verse joint faces of the superposed wall pieces are
provided with a tongue and groove configuration;
Figure 5 shows a plan layout of the wall pieces mak-
ing up the tubular tower according to a third embod-
iment in which there are no structural connectors be-
tween the wall pieces, but there are assembly con-
nectors in the form of assembly screws or assembly
pins arranged both in the transverse joints and in the
vertical joints;
Figure 6 shows a plan layout of the wall pieces mak-
ing up the tubular tower according to a fourth em-
bodiment lacking structural connectors and assem-
bly connectors in the vertical joints, but having as-
sembly positioners in the transverse joints in the form
of steel bicones placed in recesses arranged in the
transverse joint faces of the wall pieces;

Figure 7 shows a plan layout of the wall pieces mak-
ing up the tubular tower according to a fifth embod-
iment lacking lack structural connectors and assem-
bly connectors in the vertical joints, but having struc-
tural connectors in the transverse joints in the form
of through reinforcements anchored on the super-
posed wall pieces;
Figures 8a to 8e show perspective views of a portion
of a wall piece according to several embodiments in
which said wall piece has perimetral lips increasing
the perimeter thickness of the wall piece in the trans-
verse and/or vertical joint faces;
Figure 9 shows a side elevational view of a support
structure for wind-driven power generators such as
the one proposed, in which the lower portion of the
tubular tower has experienced a deviation in the ver-
ticality thereof while erecting said tower, and in which
a corrective annular section allowing the rest of the
tubular tower to be vertical has been intercalated,
the deviations shown in this drawing being exagger-
ated for clarity purposes;
Figure 10 shows an enlarged view of a central portion
of the tubular tower in which two successive correc-
tive annular sections have been arranged, both ar-
ranged such that their angle of correction will add
up, correcting the verticality of the tubular tower be-
tween the annular section immediately below and
the annular section immediately above said two suc-
cessive corrective annular sections;
Figure 11 shows the same portion of the tubular tow-
er shown in Figure 10, but in which the lower portion
of the tubular tower did not show any deviation in the
verticality thereof, and in which the two successive
corrective annular sections have been located such
that respective corrections of the verticality are can-
celed out.

Detailed Description of an Embodiment

[0057] The attached drawings show illustrative non-
limiting embodiments of the present invention.
[0058] Figure 1 shows a support structure for wind-
driven power generators formed by multiple superposed
annular sections 20 having a frustoconical section, a tu-
bular tower 1 having a hollow inner space with an in-
creasingly smaller cross-section thus being obtained.
[0059] Each annular section 20 is formed by multiple
wall pieces 10 each with a cross-section in the form of
annular section, such that a circular annular section is
formed upon putting together all the wall pieces 10.
[0060] As is obvious for a skilled person, if the wall
pieces 10 have a cross-section in the form of a polygonal
section, the annular section formed by said pieces will
also have a closed polygonal section in the form of a tube.
[0061] The joints existing between superposed annu-
lar sections 20 are transverse joints 11, whereas the
joints existing between the adjacent wall pieces 10 of one
and the same annular section 20 are vertical joints 12.
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[0062] The vertical joints 12 of an annular section 20
will not coincide with the vertical joints 12 of another an-
nular section 20 that is immediately above or below in
order to prevent structural weaknesses.
[0063] For example, as shown in detail in Figure 2 the
proposed solution can consist of four wall pieces 10 form-
ing each annular section, and can consist of more than
ten annular sections 20. The present invention is applied
to towers of any height, where it can also be used for
very tall towers above 150 meters in height and can in-
clude more than twenty annular sections 20.
[0064] Each wall piece 10 has two vertical joint faces
14 and two transverse joint faces 13. In the present ex-
ample, all said vertical joint faces 14 and transverse joint
faces 13 have the same thickness defining the perimeter
thickness of the wall piece 10, the entire wall piece 10
having the same thickness in this example. This embod-
iment also corresponds with the embodiment shown in
Figure 8a.
[0065] However, it is contemplated that the wall piece
10 may be thinner than its perimeter thickness, the ver-
tical joint faces 14 and/or the transverse joint faces 13
being defined by lips or widenings of the wall piece 10,
thereby reducing the weight of each wall piece 10, as
shown in Figures 8b to 8e, for example.
[0066] In the examples shown in Figures 8b and 8e,
the vertical joint faces 14 have a variable width as a result
of the variation in the thickness of the wall piece 10. In
contrast, in the embodiment shown in Figure 8c the ver-
tical joint faces 14 have a constant width, but the trans-
verse joint faces 13, however, have a variable width.
[0067] The superposition of annular sections 20 forms
a tubular tower 1 having a hollow inner space. The last
annular section 20, i.e., the one farthest away from the
ground, is connected to upper fixing configurations 31
which, as shown in Figure 2 in this example, consist of
a metal ring which is supported on the transverse joint
faces 13 of the last annular section 20 located farthest
away from the ground. There are anchored to said upper
fixing configurations 31 the upper ends of post-tensioning
cables 30 running along the inside of the tubular tower 1
to the foundation 2 on which said tubular tower 1 is erect-
ed, where the lower ends of the post-tensioning cables
30 are anchored to the foundation 2 by means of lower
fixing configurations 32.
[0068] Said upper fixing configurations 31 and lower
fixing configurations 32 can consist of any of the conven-
tionally known post-tensioning techniques.
[0069] In this embodiment, the transverse joint faces
13 of the wall pieces 10 are flat, smooth, horizontal faces,
such that upon superposing the annular sections, the
transverse joint faces 13 will be pressed together in the
transverse joints 11 as a result of the weight of the struc-
ture and of the overloading caused by post-tensioning
the post-tensioning cables 30, thereby securing the rel-
ative position of wall pieces 10 with respect to the pieces
immediately above and below without requiring any ad-
ditional structural connector connecting the superposed

annular sections 20 to one another. This greatly facili-
tates and accelerates the tasks of building the tubular
tower 1 as operations of making structural connection at
a great height, which may be expensive, dangerous and
slow, are not required.
[0070] It is understood that this is an exemplary em-
bodiment but other embodiments in which the transverse
joint faces are attached to one another by means of struc-
tural connectors, as shown in Figures 4 to 7, can also be
considered.
[0071] The vertical joint faces 14 of the wall pieces 10
of those adjacent wall pieces 10 of one and the same
annular section 20 are arranged facing one another, but
lack any type of structural connector connecting them.
Said vertical joint faces 14 can be arranged contacting
one another, as shown in the embodiment of Figure 4,
or can even be spaced apart, leaving a groove therebe-
tween, as shown in Figures 2 and 3, said groove being
able to be subsequently sealed with silicone or another
adhesive with little strain transmitting capacity, in order
to prevent water or wind from entering the tubular tower,
without this entailing a structural connection in any case.
[0072] This feature allows the wall pieces 10 to be able
to behave in a structurally independent manner, partic-
ularly against horizontal strains such as the wind. Since
the wall pieces 10 are not laterally connected to one an-
other, each piece must transmit the horizontal strain re-
ceived to the lower and upper wall pieces 10.
[0073] A horizontal strain applied a certain distance
from the transverse joint face 13 will cause a bending
moment on each wall piece, and said bending moment
will break down into a vertical downward strain, i.e., a
compression strain for compressing the wall pieces 10
arranged therebelow, and a vertical upward strain, i.e.,
a traction strain which, due to it being smaller than the
downward loads caused by the weight of the structure
and by post-tensioning, will be canceled out.
[0074] This allows the downward loads, or compres-
sion loads, generated as a result of strains of the wind
to be distributed throughout the entire annular section of
the tubular tower 1, instead of being concentrated in the
leeward face as occurs with other constructive solutions,
thereby reducing occasional overloading and allowing re-
ducing the weight of the structure.
[0075] Figure 2 shows by means of a large arrow a
horizontal strain transmitted from the wind-driven power
generator to the metal ring provided with upper fixing
configurations 31. Said horizontal strain is caused by the
wind impacting the blades of said wind-driven power gen-
erator which will be connected to the metal ring.
[0076] Said metal ring is in contact with the transverse
joint faces 13 of the wall pieces 10 of the last annular
section 20 of the tubular tower 1, i.e., the one farthest
away from the ground, although both said ring and joint
faces were shown separated from one another in this
drawing to make understanding the assembly easier. By
means of said contact, the horizontal strain applied to
the metal ring is transmitted to and distributed among the
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upper ends of all the wall pieces 10 making up the up-
permost annular section 20.
[0077] A smaller arrow in Figure 2 indicates the hori-
zontal strain transmitted to each of the four wall pieces
10 making up the uppermost annular section 20.
[0078] Since the horizontal strain is applied on the up-
per end of each wall piece 10, and since strains cannot
be transmitted to the laterally adjacent wall pieces 10 due
to the absence of structural connectors, a bending mo-
ment, schematically indicated with a semicircular arrow
in this drawing, is generated in each wall piece 10. De-
pending on the position of each of the wall pieces 10 with
respect to the direction of the horizontal strain, the men-
tioned bending moment will have one direction or anoth-
er.
[0079] The described bending moment breaks down
into a pair of vertical upward and downward strains that
each wall piece must transmit individually to the lower
wall pieces 10 through the transverse joint faces 13. Said
vertical strains are indicated with vertical arrows in this
drawing.
[0080] It will be understood that other strains, such as
shear strains, are not indicated, and that the transmission
of strains is only partially indicated in order to make un-
derstanding the drawing easier. This drawing only shows
two annular sections, and not all the annular sections 20
arranged therebelow all the way to the foundation, which
are shown separately from the depicted annular sections
20 to make understanding the drawing easier.
[0081] Another additional advantage is that, since the
attachments of the vertical joints 12 always lack structural
connectors which are always expensive and complex to
install, the costs are reduced and it allows reducing the
size of the wall pieces 10 by increasing the number of
joints without this entailing an increase in the cost of the
structure. Wall pieces 10 having a smaller size are more
easily transported and lifted to their final position, have
lower logistics costs and result in tubular towers 1 having
a greater height since smaller, and therefore more light-
weight, wall pieces 10 can be lifted to greater height.
[0082] For this solution to be stable, the height of each
wall piece 10 must not exceed two times its width, given
that the bending moments will be greater the greater the
height of the wall piece 10 is, and the two strains with a
vertical component into which the mentioned bending
moment breaks down will be larger the smaller the width
of the wall piece is. It has thus been determined that a
height:width ratio of 2:1 is the maximum ratio, where at
ratios greater than this the strains with a vertical compo-
nent become excessive.
[0083] By way of example, it is proposed for the wall
pieces 10 to have a height equal to or less than 10 meters,
where the width thereof is equal to or greater than 5 me-
ters. Said measurements can be changed, for example,
by providing wall pieces with a height equal to or less
than 5 meters and a width equal to or greater than 2.5
meters, preferably equal to or greater than 5 meters.
[0084] These dimensions significantly differ from con-

ventional dimensions in the wall pieces 10 of tubular tow-
ers 1 made of prefabricated concrete since wall pieces
10 having the largest size possible, typically wall pieces
with a height greater than 25 meters, are often used,
making them very heavy and very hard to transport by
road, to handle, and to lift to great heights.
[0085] It is furthermore contemplated for the trans-
verse joints 11 and vertical joints 12 of the present inven-
tion to be able to include other solutions making assembly
operations easier or securing the position of the wall piec-
es 10 during operations of erecting the tubular tower 1
prior to post-tensioning the assembly, moment in which
the tubular tower 1 can be rather unstable, but without
resorting to structural connectors which, as indicated
above, are expensive and complicated to install.
[0086] Figure 4 shows how the transverse joint faces
13 can include a tongue and groove configuration which
increases the transmission of shear and bending strains
between the superposed annular sections 20. Similarly,
Figure 6 shows the incorporation of bicones by way of
assembly positioners 40 which allow centering the posi-
tion of the wall pieces 10 when they are superposed.
[0087] Alternatively or additionally, it is also contem-
plated to be able to intercalate between the transverse
joint faces 13 and/or between the vertical joint faces 14
a film material, mortar or adhesive which will improve
contact between facing faces or to generally prevent the
entry of water, wind, insects or dirt. In the case of a film,
for example, an elastic film, it may be included in the wall
pieces 10 before lifting, so it would not entail any com-
plication of the assembly tasks either.
[0088] In the case of using mortars or adhesives, an
operator would be required to place said fresh material
before placing each wall piece 10 in its final position in
the tubular tower 1; these tasks would in fact entail com-
plication when erecting the tubular tower 1, but they could
be easily performed by an operator using only manual
tools without involving great complexity or excessive
costs.
[0089] Optionally, said transverse joint faces 13 of su-
perposed wall pieces 10 and/or said vertical joint faces
14 of adjacent wall pieces 10 could also be connected
to one another by means of assembly connectors 40,
such as assembly screws as shown in Figure 5, for ex-
ample.
[0090] Alternatively said assembly connectors 40 may
be protuberances of a transverse joint face 13 inserted
in complementary spaces envisaged on the facing trans-
verse joint face 13, or pieces inserted simultaneously in
facing spaces envisaged in the facing transverse joint
faces 13.
[0091] The assembly connectors 40 allow securing the
position of each wall piece 10 during structure assembly
operations, before placing the post-tensioning cables,
but are not sufficient for transmitting structural strains
envisaged at the points in which they are placed, i.e.,
they can transmit strains equal to or less than 10% said
strains, the transmitted strains therefore being consid-
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ered as residual strains. In other words, for example, the
assembly connectors allows withstanding the horizontal
strain caused by the wind impacting against the tubular
tower 1 during assembly tasks, but they would not be
sufficient to withstand horizontal strains caused by the
wind impacting against the blades of the turbine of the
wind-driven power generator making up a large windward
surface and therefore representing an great increase in
the value of said horizontal strains, applied furthermore
to the apex of the tubular tower 1 where it causes greater
bending moment on the tubular tower 1.
[0092] This can be achieved, for example, by leaving
certain clearances between the assembly connectors 40
and the wall pieces 10, which would allow relative move-
ment of a few millimeters of the wall pieces 10 attached
by means of said assembly connectors 40, thereby pre-
venting the transmission of structural strains.
[0093] Another equivalent solution would consist of in-
tercalating compressible elements, such as rubber ele-
ments, for example, between the assembly connectors
40 and the wall pieces 10, likewise allowing said relative
movement between the wall pieces 10 without allowing
the transmission of structural strains, but allowing the
transmission of residual strains to a certain extent.
[0094] It is also contemplated for said assembly con-
nectors to be disconnected if a certain strain threshold
is exceeded, such as what would occur with certain ad-
hesives with little strain transmitting capacity, for exam-
ple, which would allow keeping the wall pieces 10 in place
during assembly, transmitting residual strains but, when
subjected to large structural strains, would be discon-
nected. Likewise, another type of connectors, such as
screws or bolts, can be sized so that they become dis-
connected or break when certain stresses are exceeded.
[0095] Furthermore, the residual strains transmitted to
the wall pieces would not require complex structural re-
inforcements within the wall piece for channeling the
strains to and concentrating them in the anchoring points
of the connectors, since the strains are readily sustained
by the wall piece around the anchoring point, or would
require a slight local reinforcement, which makes it easier
and cheaper to manufacture the wall pieces.
[0096] Since they have lower resistance requirements
than structural connectors, said assembly connectors 40
can also have a smaller size and be fewer in number,
facilitating and accelerating the manual installation there-
of by one or several operators with manual tools, which
hardly affect the cost and time for erecting the structure.
[0097] In the case of the transverse joints 11, it is con-
sidered that structural connectors 41 connecting the su-
perposed wall pieces 10 to one another may be present.
In the example shown in Figure 7, said structural con-
nectors 41 consist of through reinforcements connected
simultaneously to the superposed wall pieces 10, but oth-
er embodiments are also contemplated, such as for ex-
ample, structural screws, local post-tensioning cables,
local concrete casting, etc.
[0098] Since the number of annular sections 20 is in-

creased with respect to a conventional equivalent struc-
ture, a possible error in the length of the wall pieces 10
of each annular section 20 may have a cumulative effect
to the point where it causes a deviation from the verticality
of the tubular tower 1, even despite having taken all the
precautions in manufacturing the wall pieces 10 as pre-
cisely as possible. Phenomena of differential settlement
of the foundation during the tasks of erecting the tubular
tower 1 can also occur.
[0099] To allow reversing said deviation, it is proposed
for corrective annular sections 21 to be intercalated when
erecting the tubular tower 1.
[0100] A corrective annular section 21 is an annular
section 20 in which the upper and lower transverse joint
faces 13 of the wall pieces 10 forming it are not parallel
to one another, the corrective annular section 21 thereby
forming an upper and lower transverse joints 11 that are
not parallel to one another. This allows the corrective
annular section 21 to act as a wedge, correcting the de-
viation from the verticality of the tubular tower 1 in the
successive annular sections 20.
[0101] This feature can be seen in Figure 9, where the
inclinations have obviously been exaggerated to make
this characteristic more prominent.
[0102] In fact, it is contemplated for a tubular tower 1
to be able to incorporate several corrective annular sec-
tions 21 along the length thereof.
[0103] Figures 10 and 11 show how two corrective an-
nular sections 21 can be placed consecutively. Depend-
ing on the relative angular position thereof, the correction
of the inclination provided by each of the corrective an-
nular sections 21 can add up, attaining a significant cor-
rection of the inclination as the longer sides of the two
corrective annular sections 21 are superposed, as shown
in Figure 10, or can cancel out one another if said longer
sides of the two corrective annular sections 21 are ar-
ranged on opposite sides of the tubular tower 1, the in-
clination of the tubular tower 1 thus not being changed,
as shown in Figure 11.
[0104] This configuration of two consecutive corrective
annular sections 21 allows for the corrective annular sec-
tions 21 to be manufactured before assembling the tu-
bular tower 1, regardless of whether or not there is a
deviation or whether or not the erection of the tubular
tower 1 has been started, and allows the position where
said corrective annular sections 21 must be placed to be
determined during the operations of assembling the tu-
bular tower 1 by means of precise measurements of the
actual inclination of the lower part of the erected tubular
tower 1 with respect to the level in which the inclusion of
the corrective annular sections 21 has been envisaged,
achieving correction to a greater or lesser extent or no
correction at all, depending on whether or not there is a
deviation of the tubular tower 1 while erecting said tower.
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Claims

1. A support structure for wind-driven power generators
comprising:

a tubular tower (1) provided with a hollow inner
space, said tubular tower (1) including multiple
superposed annular sections (20) defining
transverse joints (11) between them, each an-
nular section (20) being formed by at least two
wall pieces (10) made of prefabricated concrete
defining vertical joints (12) between them, each
wall piece (10) having a circular arc- or polygonal
arc-shaped horizontal section the length of
which defines the width of the wall piece (10), a
straight vertical section the length of which de-
fines the height of the wall piece (10), two trans-
verse joint faces (13) of constant or variable
thickness and two vertical joint faces (14) of con-
stant or variable thickness defining the thickness
of the wall piece (10) on the perimeter thereof;
foundation (2) defining a support plane for the
tubular tower (1);
upper fixing configurations (31) connected to an
uppermost annular section (20) of the tubular
tower (1) and lower fixing configurations (32)
connected to the foundation (2);
post-tensioning cables (30) connecting the up-
per fixing configurations (31) and lower fixing
configurations (32) compressing the super-
posed wall pieces (10) with one another, said
post-tensioning cables (30) running along the
hollow inner space of the tubular tower (1);
wherein the vertical joints (12) of successive an-
nular sections (20) do not coincide with one an-
other;
characterized in that:

in the vertical joints (12), the vertical joint
faces (14) of two adjacent wall pieces (10)
of one and the same annular section (20)
are arranged facing one another and lack
structural connectors between them for the
transmission of structural strains, allowing
an independent structural behavior of the
mentioned wall pieces (10);
wherein the height of the wall pieces (10) is
less than twice their width.

2. The structure according to claim 1, wherein the ver-
tical joint faces (14) of two adjacent wall pieces (10)
of one and the same annular section (20) are ar-
ranged facing one another and lack structural
screws, structural bolts, local post-tensioning, annu-
lar post-tensioning around an annular section (20),
tongue and groove configurations of the facing ver-
tical joint faces or cast-in-situ concrete attachments
acting as structural connectors for the transmission

of structural strains during the service life of the struc-
ture.

3. The structure according to claim 1 or 2, wherein the
vertical joint faces (14) of two adjacent wall pieces
(10) of one and the same annular section (20) are
separated from one another defining a groove.

4. The structure according to claim 1, 2 or 3, wherein
the vertical joint faces (14) of two adjacent wall piec-
es (10) of one and the same annular section (20)
and/or the transverse joint faces (13) of two super-
posed wall pieces (10) of successive annular sec-
tions (20) are attached to one another by means of
assembly connectors (40) sized and configured for
holding the wall pieces (10) in place during assembly
and configured for transmitting, at most, residual
strains between the wall pieces (10) attached
through said assembly connectors (40), said resid-
ual strains being equivalent to equal to or less than
10% the structural strains envisaged at the point of
the structure in which said assembly connectors (40)
are located.

5. The structure according to any one of the preceding
claims, wherein the transverse joints (11) of the
transverse joint faces (13) of wall pieces (10) of suc-
cessive annular sections (20) are arranged facing
and contacting one another, being pressed together
by said post-tensioning cables (30), and wherein
said facing and contacting transverse joint faces (13)
define through contact a structural connection for the
transmission of structural strains.

6. The structure according to claim 5, wherein the trans-
verse joint faces (13) of superposed wall pieces (10)
are attached to one another by means of assembly
connectors (40) and/or by means of structural con-
nectors (41) and/or by means of tongue and groove
configurations and/or by means of positioners.

7. The structure according to claim 5, wherein the trans-
verse joint faces (13) of two adjacent wall pieces (10)
of superposed annular sections (20) are arranged
facing one another and lack structural screws, struc-
tural bolts, local post-tensioning, mortar, structural
adhesives or cast-in-situ concrete attachments act-
ing by way of structural connectors for the transmis-
sion of structural strains during the service life of the
structure.

8. The structure according to any one of the preceding
claims when dependent on claim 4, wherein the as-
sembly connectors (40) are assembly screws, as-
sembly bolts, mortar, adhesives, sized for transmit-
ting at most residual strains between the wall pieces
and for being disconnected from at least one of the
wall pieces (10) to which they are attached when
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they are subjected to a strain exceeding said residual
strain, said residual strains being equivalent to equal
to or less than 10% the structural strains envisaged
at the point of the structure in which said assembly
connectors (40) are located.

9. The structure according to any one of the preceding
claims, wherein the wall pieces (10) forming at least
one annular section (20) of the tubular tower (1) have
non-parallel transverse joint faces (13), defining a
corrective annular section (21) with a lower trans-
verse joint (11) and with an upper transverse joint
(11) on planes not parallel to one another.

10. The structure according to claim 9, wherein the tu-
bular tower (1) includes two consecutive corrective
annular sections (21).

11. The structure according to claim 9, wherein the tu-
bular tower (1) includes multiple non-consecutive
corrective annular sections (21).

12. The structure according to any one of the preceding
claims, wherein the upper fixing configurations (31)
are integrated in an uppermost metal ring of the tu-
bular tower (1), said uppermost metal ring being sup-
ported on the transverse joint faces (13) of the wall
pieces (10) of the last annular section (20) of the
tubular tower (1).

13. The structure according to claim 12 wherein the up-
permost metal ring includes anchorings for fixing a
nacelle of a wind-driven power generator.

Patentansprüche

1. Trägerstruktur für windgetriebene Stromerzeuger,
Folgendes umfassend:

einen rohrförmigen Turm (1), der mit einem hoh-
len Innenraum versehen ist, wobei der rohrför-
mige Turm (1) mehrere übereinanderliegende
ringförmige Abschnitte (20) beinhaltet, die zwi-
schen sich Querfugen (11) definieren, wobei je-
der ringförmige Abschnitt (20) durch mindestens
zwei Wandstücke (10) aus Fertigbeton gebildet
wird, die vertikale Fugen (12) zwischen sich de-
finieren, wobei jedes Wandstück (10) einen
kreisbogen- oder polygonbogenförmigen hori-
zontalen Abschnitt, dessen Länge die Breite des
Wandstücks (10) definiert, einen geraden verti-
kalen Abschnitt, dessen Länge die Höhe des
Wandstücks (10) definiert, zwei Querfugenflä-
chen (13) gleichbleibender oder variabler Dicke
und zwei Vertikalfugenflächen (14) gleichblei-
bender oder variabler Dicke, die die Dicke des
Wandstücks (10) an dessen Umfang definieren,

aufweist;
Fundament (2), das eine Tragebene für den
rohrförmigen Turm (1) definiert;
obere Befestigungsanordnungen (31), die mit
einem obersten ringförmigen Abschnitt (20) des
rohrförmigen Turms (1) verbunden sind, und un-
tere Befestigungsanordnungen (32), die mit
dem Fundament (2) verbunden sind;
Nachspannkabel (30), die die oberen Befesti-
gungsanordnungen (31) und die unteren Befes-
tigungsanordnungen (32) verbinden und die
übereinanderliegenden Wandstücke (10) mit-
einander zusammendrücken, wobei die Nach-
spannkabel (30) entlang des hohlen Innen-
raums des rohrförmigen Turms (1) verlaufen;
wobei die vertikalen Fugen (12) aufeinanderfol-
gender ringförmiger Abschnitte (20) nicht mit-
einander übereinstimmen;
dadurch gekennzeichnet, dass:

in den vertikalen Fugen (12) die Vertikalfu-
genflächen (14) zweier benachbarter
Wandstücke (10) ein und desselben ring-
förmigen Abschnitts (20) einander gegenü-
berliegend angeordnet sind und keine
Strukturverbinder zwischen ihnen zur Über-
tragung von strukturellen Spannungen auf-
weisen, wodurch ein unabhängiges struk-
turelles Verhalten der genannten Wandstü-
cke (10) ermöglicht wird;
wobei die Höhe der Wandstücke (10) weni-
ger als das Doppelte ihrer Breite beträgt.

2. Struktur gemäß Anspruch 1, wobei die Vertikalfu-
genflächen (14) zweier benachbarter Wandstücke
(10) ein und desselben ringförmigen Abschnitts (20)
einander gegenüberliegend angeordnet sind und
keine Strukturschrauben, Strukturbolzen, lokale
Nachspannung, ringförmige Nachspannung um ei-
nen ringförmigen Abschnitt (20), Feder- und Nutan-
ordnungen der einander gegenüberliegenden Verti-
kalfugenflächen oder Ortbetonbefestigungen auf-
weisen, die als Strukturverbinder für die Übertra-
gung von strukturellen Spannungen während der Le-
bensdauer der Struktur dienen.

3. Struktur gemäß Anspruch 1 oder 2, wobei die Verti-
kalfugenflächen (14) zweier benachbarter Wandstü-
cke (10) ein und desselben ringförmigen Abschnitts
(20) voneinander getrennt sind, wobei sie eine Nut
definieren.

4. Struktur gemäß Anspruch 1, 2 oder 3, wobei die Ver-
tikalfugenflächen (14) zweier benachbarter Wand-
stücke (10) ein und desselben ringförmigen Ab-
schnitts (20) und/oder die Querfugenflächen (13)
zweier übereinanderliegender Wandstücke (10) auf-
einanderfolgender ringförmiger Abschnitte (20) mit-
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tels Montageverbindern (40) aneinander befestigt
sind, die so bemessen und ausgebildet sind, dass
sie die Wandstücke (10) während der Montage an
Ort und Stelle halten und für die Übertragung von
höchstens Restspannungen zwischen den Wand-
stücken (10), die durch die Montageverbinder (40)
befestigt sind, ausgebildet sind, wobei die Restspan-
nungen gleich oder weniger als 10 % der strukturel-
len Spannungen entsprechen, die an dem Punkt der
Struktur vorgesehen sind, an dem sich die Monta-
geverbinder (40) befinden.

5. Struktur gemäß einem der vorhergehenden Ansprü-
che, wobei die Querfugen (11) der Querfugenflä-
chen (13) von Wandstücken (10) aufeinanderfolgen-
der ringförmiger Abschnitte (20) einander gegenü-
berliegend und einander kontaktierend angeordnet
sind, wobei sie durch die Nachspannkabel (30) zu-
sammengedrückt werden, und wobei die einander
gegenüberliegenden und einander kontaktierenden
Querfugenflächen (13) durch Kontakt eine struktu-
relle Verbindung zur Übertragung struktureller Span-
nungen definieren.

6. Struktur gemäß Anspruch 5, wobei die Querfugen-
flächen (13) übereinanderliegender Wandstücke
(10) durch Montageverbinder (40) und/oder durch
Strukturverbinder (41) und/oder durch Feder- und
Nutanordnungen und/oder durch Positionierhilfen
aneinander befestigt sind.

7. Struktur gemäß Anspruch 5, wobei die Querfugen-
flächen (13) zweier benachbarter Wandstücke (10)
übereinanderliegender ringförmiger Abschnitte (20)
einander gegenüberliegend angeordnet sind und
keine Strukturschrauben, Strukturbolzen, lokale
Nachspannung, Mörtel, Strukturkleber oder Ortbe-
tonbefestigungen aufweisen, die über Strukturver-
binder zur Übertragung von strukturellen Spannun-
gen während der Lebensdauer der Struktur wirken.

8. Struktur gemäß einem der vorhergehenden Ansprü-
che, wenn sie von Anspruch 4 abhängig ist, wobei
die Montageverbinder (40) Montageschrauben,
Montagebolzen, Mörtel, Kleber sind, die so bemes-
sen sind, dass sie höchstens Restspannungen zwi-
schen den Wandstücken übertragen und von min-
destens einem der Wandstücke (10), an denen sie
befestigt sind, getrennt werden können, wenn sie
einer Spannung ausgesetzt werden, die die Rest-
spannung übersteigt, wobei die Restspannungen
gleich oder weniger als 10 % der strukturellen Span-
nungen entsprechen, die an dem Punkt der Struktur
vorgesehen sind, an dem sich die Montageverbinder
(40) befinden.

9. Struktur gemäß einem der vorhergehenden Ansprü-
che, wobei die Wandstücke (10), die mindestens ei-

nen ringförmigen Abschnitt (20) des rohrförmigen
Turms (1) bilden, nichtparallele Querfugenflächen
(13) aufweisen, die einen korrigierenden ringförmi-
gen Abschnitt (21) mit einer unteren Querfuge (11)
und mit einer oberen Querfuge (11) auf Ebenen de-
finieren, die nicht parallel zueinander sind.

10. Struktur gemäß Anspruch 9, wobei der rohrförmige
Turm (1) zwei aufeinanderfolgende korrigierende
ringförmige Abschnitte (21) beinhaltet.

11. Struktur gemäß Anspruch 9, wobei der rohrförmige
Turm (1) mehrere nicht aufeinanderfolgende korri-
gierende ringförmige Abschnitte (21) beinhaltet.

12. Struktur gemäß einem der vorhergehenden Ansprü-
che, wobei die oberen Befestigungsanordnungen
(31) in einem obersten metallischen Ring des rohr-
förmigen Turms (1) integriert sind, wobei der oberste
metallische Ring auf den Querfugenflächen (13) der
Wandstücke (10) des letzten ringförmigen Ab-
schnitts (20) des rohrförmigen Turms (1) abgestützt
ist.

13. Struktur gemäß Anspruch 12, wobei der oberste me-
tallische Ring Verankerungen zur Befestigung einer
Gondel eines windgetriebenen Stromerzeugers be-
inhaltet.

Revendications

1. Une structure de support pour des générateurs
d’énergie entraînés par le vent comportant :

une tour tubulaire (1) pourvue d’un espace inté-
rieur creux, cette tour tubulaire (1) comprenant
de multiples sections annulaires superposées
(20) définissant des joints transversaux (11) en-
tre elles, chaque section annulaire (20) étant for-
mée par au moins deux portions de paroi (10)
faites en béton préfabriqué définissant des joints
verticaux (12) entre elles, chaque portion de pa-
roi (10) ayant une section horizontale en forme
d’arc circulaire ou en forme d’arc polygonal dont
la longueur définit la largeur de la portion de pa-
roi (10), une section verticale droite dont la lon-
gueur définit la hauteur de la portion de paroi
(10), deux faces jointes transversales (13) ayant
une grosseur constante ou variable et deux fa-
ces jointes verticales (14) ayant une grosseur
constante ou variable définissant la grosseur de
la portion de paroi (10) sur son périmètre ;
la fondation (2) définissant un plan de support
pour la tour tubulaire (1) ;
les configurations de fixation supérieures (31)
reliées à une section annulaire la plus élevée
(20) de la tour tubulaire (1) et des configurations

21 22 



EP 3 438 381 B1

13

5

10

15

20

25

30

35

40

45

50

55

de fixation inférieures (32) reliées à la fondation
(2) ;
des câbles de post-contrainte (30) reliant les
configurations de fixation supérieures (31) et les
configurations de fixation inférieures (32) com-
pressant les portions de paroi superposées (10)
entre elles, ces câbles de post-contrainte (30)
passant le long de l’espace intérieur creux de la
tour tubulaire (1) ;
où les joints verticaux (12) de sections annulai-
res successives (20) ne coïncident pas entre
eux ;
caractérisée en ce que :

dans les joints verticaux (12), les faces join-
tes verticales (14) de deux portions de paroi
adjacentes (10) d’une et même section an-
nulaire (20) sont aménagées se faisant face
et n’ont pas de connecteurs structurels en-
tre elles pour la transmission de tensions
structurelles, permettant un comportement
structurel indépendant de ces portions de
paroi (10) ;
où la hauteur des portions de paroi (10) est
inférieure à deux fois leur largeur.

2. La structure conformément à la revendication 1, où
les faces jointes verticales (14) de deux portions de
paroi adjacentes (10) d’une et même section annu-
laire (20) sont aménagées se faisant face et n’ont
pas de vis structurelles, de boulons structurels, de
post-contrainte locale, de post-contrainte annulaire
autour d’une section annulaire (20), des configura-
tions de rainures et languettes des faces jointes ver-
ticales se faisant face ou des attaches en béton coulé
sur le site agissant comme connecteurs structurels
pour la transmission de tensions structurelles durant
la durée de service de la structure.

3. La structure conformément à la revendication 1 ou
2, où les faces jointes verticales (14) de deux por-
tions de paroi adjacentes (10) d’une et même section
annulaire (20) sont séparées entre elles en définis-
sant une rainure.

4. La structure conformément à la revendication 1, 2
ou 3, où les faces jointes verticales (14) de deux
portions de paroi adjacentes (10) d’une et même
section annulaire (20) et/ou les faces jointes trans-
versales (13) de deux portions de paroi superposées
(10) de sections annulaires successives (20) sont
attachées entre elles au moyen de connecteurs d’as-
semblage (40) ayant la taille et configurés pour main-
tenir les portions de paroi (10) en place durant l’as-
semblage et configurés pour transmettre, tout au
plus, les tensions résiduelles entre les portions de
paroi (10) attachées par le biais de ces connecteurs
d’assemblage (40), ces tensions résiduelles étant

équivalentes égales ou inférieures à 10% des ten-
sions structurelles envisagées au point de la struc-
ture dans laquelle ces connecteurs d’assemblage
(40) sont situés.

5. La structure conformément une quelconque des re-
vendications précédentes, où les joints transversaux
(11) des faces jointes transversales (13) des portions
de paroi (10) de sections annulaires successives
(20) sont aménagées se faisant face et en contact
entre elles, étant pressées ensembles par ces câ-
bles de post-contrainte (30), et où ces faces jointes
transversales (13) se faisant face et en contact entre
elles définissent à travers le contact une liaison
structurelle pour la transmission de tensions struc-
turelles.

6. La structure conformément à la revendication 5, où
les faces jointes transversales (13) de portions de
paroi superposées (10) sont attachées entre elles
au moyen de connecteurs d’assemblage (40) et/ou
au moyen de connecteurs structurels (41) et/ou au
moyen de configurations de languettes et rainures
et/ou au moyens de positionneurs.

7. La structure conformément à la revendication 5, où
les faces jointes transversales (13) de deux portions
de paroi adjacentes (10) de sections annulaires su-
perposées (20) sont aménagées se faisant face et
n’ayant pas de vis structurelles , de boulons struc-
turels, de post-contrainte locale, de mortier, d’adhé-
sifs structurels ou d’attaches en béton coulé sur le
site agissant comme connecteurs structurels pour la
transmission de tensions structurelles pendant la du-
rée de service de la structure.

8. La structure conformément à une quelconque des
revendications précédentes dépendant de la reven-
dication 4, où les connecteurs d’assemblage (40)
sont des vis d’assemblage, des boulons d’assem-
blage, du mortier, des adhésifs, ayant une taille pour
transmettre tout au plus les tensions résiduelles en-
tre les portions de paroi et pour être dégagés d’au
moins une des portions de paroi (10) à laquelle ils
sont attachés lorsqu’ils sont soumis à une tension
dépassant cette tension résiduelle, ces tensions ré-
siduelles étant équivalentes égales ou inférieures à
10% les tensions structurelles envisagées au point
de la structure où ces connecteurs d’assemblage
(40) sont situés.

9. La structure conformément à une quelconque des
revendications précédentes, où les portions de paroi
(10) formant au moins une section annulaire (20) de
la tour tubulaire (1) possède des faces jointes trans-
versales non parallèles (13) définissant une section
annulaire corrective (21) ayant un joint transversal
inférieur (11) et ayant un joint (11) transversal supé-
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rieur sur des plans non parallèles entre eux.

10. La structure conformément à la revendication 9, où
la tour tubulaire (1) comprend deux sections annu-
laires correctives consécutives (21).

11. La structure conformément à la revendication 9,
dans laquelle la tour tubulaire (1) comprend de mul-
tiples sections annulaires correctives non consécu-
tives (21).

12. La structure conformément à une quelconque des
revendications précédentes, où les configurations
de fixation supérieures (31) sont intégrées dans une
bague en métal la plus élevée de la tour tubulaire
(1), cette bague en métal la plus élevée étant sup-
portée sur les faces jointes transversales (13) des
portions de paroi (10) de la dernière section annu-
laire (20) de la tour tubulaire (1).

13. La structure conformément à la revendication 12
dans laquelle la bague en métal la plus élevée com-
prend des ancrages pour fixer une nacelle d’un gé-
nérateur d’énergie entraîné par le vent.
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