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Description

[0001] The invention relates to a water-control struc-
ture, comprising a control structure body which is ex-
posed, at least on one side, to the effects of a body of
water, and adjacent cladding elements which cover the
control structure body and which each comprise a base,
and adjacent bases of the cladding elements between
themselves define passages for allowing water through,
wherein the adjacent cladding have projections, wherein
the cladding elements are covered by a covering layer
which is provided between and above the projections.
Such a water-control structure is known from US-A-
2002/154950. The cladding elements which could be
made, forexample, from concrete, ensure that the control
structure body is better protected against the effects of
the water, in particular against the effects of waves. The
control structure body may be made of, for example,
sand, clay or mixtures thereof with hard core, and would
run the danger of being swept away or eroded if it were
directly exposed to water.

[0002] The base of the cladding elements is usually
configured such that a certain percentage of open spaces
are left between adjacent bases, so that water which has
entered the control structure body is able to escape with-
out the cladding being forced upwards from below as a
result of water pressure. These open spaces may com-
prise a filling of, for example, hard core or gravel. This
hard core results in the cladding elements performing a
clamping action on each other. As a result thereof, the
stability of the layer of cladding elements is increased,
while the water-permeability is maintained. The upper
side of the cladding elements has a shape which is adapt-
ed to the circumstances determined by the body of water,
and may, for example, in particular be suitable for dissi-
pating wave energy.

[0003] Water-control structures may be configured in
various ways. By way of example, water-control struc-
tures whose free surface is formed by the top of the clad-
ding elements are mentioned. Other water-control struc-
tures have a soil layer which determines the top surface.
In the latter cases, it is very important that this soil layer
is securely anchored with respect to the control structure
body. It is an object of the invention to provide an im-
proved stabilizing action for this latter type of water-con-
trol structures.

[0004] Thisobjectis achieved by a water-control struc-
ture according to claim 1. With the water-control structure
according to the invention, the covering layer, such as a
soil layer, is stabilized by the fact that it is anchored on
the underside by means of the projections of the cladding
elements which protrude therein. As a result thereof, the
covering layer is securely fixed, even when itis subjected
to the effects of water currents, waves and the like. It is
not readily possible to make the complete covering layer
slide with the water, not even as a result of the inclined
position which the soil layer often has. This retaining ef-
fectis partly due to the projections each being embedded
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in the covering layer around the entire periphery thereof.
According to the invention, the cladding elements are
configured such that they have one and only one projec-
tion which is upright with respect to the base. As a result
thereof, the production is facilitated. The projections are
embedded in the soil layer on all sides, thus ensuring a
good retaining action on the soil layer. In this connection,
each projection is according to the invention at a distance
from every other projection and does not touch any other
projection.

[0005] The cladding elements with covering layer may
be situated on the side which faces the body of water,
and/or on the side which faces away from the body of
water. In the latter case, the covering layer also offers
protection against water which swaps over the water-
control structure. Usually, this leads to the unprotected
covering layer, such as a soil layer, being washed away,
resulting in a weakening of the water-control structure
from the rear and consequently giving way. However,
due to the stabilizing action of the cladding elements ac-
cording to the invention, crumbling can be prevented.
[0006] Preferably, the cladding consisting of adjacent
cladding elements and/or adjacent damping elements
extends across the crown of the control structure body
and across at least one side in an uninterrupted manner.
Preferably, the cladding extends across both sides and
the crowninan uninterrupted manner. Such a continuous
cladding has various advantages. Firstly, such a cladding
forms a skin which stabilizes the climate in the dike. As
a result thereof, the control structure body is prevented
from becoming too wet in the winter and too dry in the
summer. This stabilizing effect is particularly important
in the case of peat dikes, since the formation of cracks
due to the control structure body drying out can thereby
also be prevented. It is found that, in practice, problems
occur mainly in the locations at the transitions in the clad-
ding. This may affect transitions between surfaces which
are arranged at different angles, such as from oblique to
horizontal, with stepped transitions and the like. Due to
the locally higher flow rates, these transitions may suffer
from weakening phenomena. By means of a continuous
cladding consisting of closely adjoining cladding ele-
ments, such phenomena can be prevented. The cladding
element may be configured in different ways. For exam-
ple, the base may have an approximately substantially
square periphery. According to the invention, the sides
of the base are convexly curved and adjoin one another
via an obtuse internal angle. In other words, the cladding
element has abasic shape which is square, with the sides
of the base being slightly convexly curved to the outside.
Due to these slightly convexly shaped sides, adjacent
cladding elements only contact one another to a limited
degree and mutually enclose open spaces. As has al-
ready been mentioned, these open spaces may contain
gravel or hard core which promotes the mutual retaining
action of the cladding elements. Such a series of adjacent
cladding elements has an acceptable percentage of open
spaces, so that no great water pressures can occur un-
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derneath the cladding.

[0007] In a further advantageous embodiment, the
sides of the base are directed obliquely towards one an-
other, in an upward direction. For example, the cross
section of the base in the upward direction may decrease
monotonously up to and including the attachment of the
projection at the base. Hard core can be dumped in the
gaps which are thus created between the bases of the
cladding elements, and exert a clamping action and con-
sequently a retaining action on the cladding elements.
[0008] The projection may have different shapes; thus,
the cross section of the projection may be circular. Alter-
natively, the cross section of the projection may be ap-
proximately square, but other shapes, such as triangular,
are also possible. Furthermore, the surface of the cross
section of the projection may decrease in the upward
direction. As a result thereof, the soil layer can penetrate
well up to and around the cladding elements. In this con-
nection, the surface of the top of the projection may be
smaller than any cross section of the projection; option-
ally, the cross section of the projection in the upward
direction may decrease monotonously up to and includ-
ing the top.

[0009] The above-described water-control structure
offers a multiple, fail-safe protection. This is the result of
the construction which consists of, successively, the
cladding elements, the soil layer dumped on top thereof
and the grass layer, which together form a continuous
top layer. This top layer provides the desired water-con-
trol properties. However, if the grass layer were to be
washed away for some reason, followed by the soil layer,
the layer of cladding elements still offers stable protec-
tion. As a result thereof, the control structure body re-
mains protected against attacks by water sweeping over
the dike.

[0010] Finally, the invention relates to a cladding ele-
ment for a water-control structure as described above,
comprising a base and one and only one projection which
is upright with respect to the base, wherein the surface
of the cross section of the projection decreases in the
upward direction up to the top of the projection. Such a
cladding element is preferably made of concrete. The
shape of the cladding element is preferably detachable,
that is to say that the cladding element which is produced
in a mould can be removed from said mould in one piece.
This can be achieved if the cross section of the projection
decreases monotonously from the base in the upward
direction up to the top of the projection. The base itself
may likewise have such a detachable shape.

[0011] The invention will now be explained in more de-
tail by means of exemplary embodiments which are illus-
trated in the figures, in which:

Fig. 1 shows a longitudinal section through a dike.
Fig. 2 shows an enlarged view of the longitudinal
section from Fig. 1.

Fig. 3 shows a perspective view of a section of the
dike with the soil layer partly removed.
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Fig. 4 shows a first variant of the cladding elements
in perspective.

Fig. 5 shows a second variant of the cladding ele-
ments in perspective.

Fig. 6 shows a second embodiment of a dike.

Fig. 7 shows a third embodiment of a dike.

[0012] The water-control structure illustrated in Figs. 1
and 2 consists of the control structure body 1, made of
for example sand, clay and the like, and the cladding 2.
This cladding 2 in turn consists of the cladding elements
3, as illustrated on a larger scale in Fig. 2, with the soil
layer 4 on top. This soil layer may be covered with grass
5. The water-control structure has a side 10 which faces
a body of water 12 and a side 11 which faces away from
the latter.

[0013] The cladding elements 3 each consist of a base
6 and a projection 7 which is vertical with respect to the
base, as is also shown in perspective in Figs. 3 and 4.
The projection 7 has smaller cross sections than the base
6; as a result of which there is a leap in the cross sections
of the cladding element 3 at the transition between the
projection and the base. In the embodiment of these Figs.
3 and 4, the projection 7 has circular cross sections
whose radius becomes increasingly smaller from the
base 6. As a result thereof, the soil layer 4 can readily
penetrate as far as between the projections 7. The roots
19 of the grass 5 could also penetrate between the pro-
jections 7 and also between the bases 6 of the cladding
elements 3 as far as into the control structure body 1,
which is advantageous for the stability of the cladding 2.
In the variant from Fig. 4, the projections 7 have circular
cross sections. The gaps between the cladding elements
taper upwardly, although this cannot be seenin Figs. 3-5.
[0014] The base 6 ofthe cladding elements 3 has sides
8 which are curved slightly convexly, so that gaps 9 be-
tween adjacent sides 8 of neighbouring cladding ele-
ments 3 are prevented. Furthermore, the sides may re-
cede slightly in the upward direction, so that the gaps
between the sides 8 of neighbouring cladding elements
3 taper downwardly in the shape of a wedge. By intro-
ducing hard core 13 in the form of fine granular material
into these gaps, the stability of the cladding layer is great-
ly improved due to mutual clamping of the cladding ele-
ments. In addition, the water-permeability is maintained
due to the gaps, so that a build-up of pressure from water
behind the cladding elements is prevented or limited. This
also has an advantageous effect on the stability of the
layer of cladding elements 3.

[0015] Fig. 6 shows a further possible embodiment of
a dike, in which cladding 2 comprising cladding elements
3 with a soil layer 4 on top is only present on the side
facing the body of water 12. This cladding 2 is only pro-
vided in the area which is influenced by the body of water
12. The other parts of the dike are constructed in a tra-
ditional style.

[0016] Fig. 7 shows a dike which is provided with the
cladding elements 6 according to the invention on the
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side 11 facing away from the body of water. These clad-
ding elements retain the soil layer 4, even if water were
to pour over the dike. On the side 10 facing the body of
water damping elements 15 are provided, each consist-
ing of abase 6, aneck 16 and ahead 17. These damping
elements 15 are suitable for damping the waves to which
the dike is exposed. The water which strikes the side 10
of the dike is tempered in the damping spaces 14 which
are situated between the heads 17 and necks 16 of the
damping elements 15.

List of reference numerals

[0017]

1. Control structure body
2. Cladding

3. Cladding element
4. Soil layer

5. Grass layer

6. Base

7. Projection

8. Side

9. Gap

10. Side

11.  Side

12.  Body of water

13. Hard core

14. Damping space
15. Damping element
16. Neck

17. Head

18. Crown

19. Root

Claims

1. Water-control structure, comprising a control struc-

ture body (1) which is exposed, at least on one side
(10, 11), to the effects of a body of water (12), and
adjacent cladding elements (3) which cover the con-
trol structure body (1) and which each comprise a
base (6), and adjacent bases (6) of the cladding el-
ements (3) between themselves define passages for
allowing water through, wherein the adjacent clad-
ding have projections (7), wherein the cladding ele-
ments (3) are covered by a covering layer (5) which
is provided between and above the projections (7),
characterized in that the sides (8) of the base (6)
are convexly curved and adjoin one another via an
obtuse internal angle, in that the cladding elements
(3) have one and only one free projection (7) which
is upright with respect to the base (6), in that each
projection (7) is situated at a distance from every
other projection (7) and does not touch any other
projection (7) and in that the projections (7) are each
embedded in the covering layer (5) around the entire
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10.

1.

12.

13.

periphery thereof.

Water-control structure according to Claim 1, where-
in a side (10) which is provided with cladding ele-
ments (3) faces the body of water (12).

Water-control structure according to one of the pre-
ceding claims, wherein a side (11) which is provided
with cladding elements (3) faces away from the body
of water (12).

Water-control structure according to one of the pre-
ceding claims, wherein the base (6) has an approx-
imately substantially square periphery.

Water-control structure according to one of the pre-
ceding claims, wherein the sides (8) of the base (6)
are directed obliquely towards one another, in an
upward direction.

Water-control structure according to one of the pre-
ceding claims, wherein the cross section of the pro-
jection (7) is circular.

Water-control structure according to one of Claims
1-5, wherein the cross section of the projection (7)
is approximately square.

Water-control structure according to one of the pre-
ceding claims, wherein the surface 5 of the cross
section of the projection (7) decreases in the upward
direction.

Water-control structure according to one of the pre-
ceding claims, wherein the surface of the top of the
projection (7) is smaller than the cross section of the
projection which adjoins the base (6) and is prefer-
ably smaller than any cross section of the projection.

Water-control structure according to one of the pre-
ceding claims, wherein the cross section of the pro-
jection (7) decreases monotonously in the upward
direction up to and including the top.

Water-control structure according to one of the pre-
ceding claims, wherein the cross section of the base
(6) decreases monotonously in the upward direction
up to and including the attachment of the projection
(7) at the base.

Water-control structure according to one of the pre-
ceding claims, wherein the control structure body (1)
has a side (10) which faces the body of water (12)
and a side (11) which faces away from the body of
water.

Water-control structure according to Claim 12,
wherein the side (11) facing away from the body of
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water (12) is provided with the cladding elements (3)
and the side (10) facing the body of water is provided
with damping elements (15).

Water-control structure according to one of the pre-
ceding claims, wherein the control structure body (1)
is covered with cladding (2) consisting of adjacent
cladding elements (3) and/or adjacent damping ele-
ments (15), which cladding (2) extends across the
crown (18) of the control structure body (1) and at
least one side (10, 11) in an uninterrupted manner.

Water-control structure according to Claim 14 where
dependent on Claims 2 and 3, wherein the cladding
(2) from adjacent cladding elements (3) and/or ad-
jacent damping elements (15) extends across the
crown (18) and both sides (10, 11) in an uninterrupt-
ed manner.

Patentanspriiche

1.

Wasserregelungsstruktur, umfassend einen Rege-
lungsstrukturkdrper (1), der auf mindestens einer
Seite (10, 11) den Auswirkungen einer Wassermas-
se (12) ausgesetzt ist, und angrenzende Verklei-
dungselemente (3), die den Regelungsstrukturkor-
per (1) bedecken, und die jeweils eine Basis (6) um-
fassen, und angrenzende Basen (6) der Verklei-
dungselemente (3) zwischen sich definieren Durch-
gange zum Durchlassen von Wasser, wobei die an-
grenzenden Verkleidungen Vorspriinge (7) aufwei-
sen, wobei die Verkleidungselemente (3) mit einer
Abdeckungsschicht (5) bedeckt sind, die zwischen
und Uber den Vorspriingen (7) bereitgestellt ist, da-
durch gekennzeichnet, dass die Seiten (8) der Ba-
sis (6) konvex gebogen sind und unter einem stump-
fen Winkel nach innen aufeinandertreffen, dadurch,
dass die Verkleidungselemente (3) einen einzigen
und nur einen freien Vorsprung (7) aufweisen, der
im Verhaltnis zu der Basis (6) aufrecht ist, dadurch,
dass sich jeder Vorsprung (7) in einer Entfernung
von jedem anderen Vorsprung befindet und mit kei-
nem anderen Vorsprung (7) in Kontakt ist, und da-
durch, dass die Vorspriinge (7) jeweils in die Abde-
ckungsschicht (5) um die gesamte Peripherie herum
davon eingebettet sind.

Wasserregelungsstruktur nach Anspruch 1, wobei
eine mitVerkleidungselementen (3) versehene Seite
(10) zu dem Wassermasse (12) zugewandt ist.

Wasserregelungsstruktur nach einem der vorherge-
henden Anspriiche, wobei eine mit Verkleidungse-
lementen (3) versehene Seite (11) vom Wassermas-
se (12) abgewandt ist.

Wasserregelungsstruktur nach einem der vorherge-
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10.

1.

12.

13.

14.

henden Anspriiche, wobei die Basis (6) eine unge-
fahr im Wesentlichen quadratische Peripherie auf-
weist.

Wasserregelungsstruktur nach einem der vorherge-
henden Anspriiche, wobei die Seiten (8) der Basis
(6) schrag zueinander in einer Aufwartsrichtung ge-
richtet sind.

Wasserregelungsstruktur nach einem der vorherge-
henden Anspriiche, wobei der Querschnitt des Vor-
sprungs (7) kreisférmig ist.

Wasserregelungsstruktur nach einem der Anspri-
che 1 bis 5, wobei der Querschnitt des Vorsprungs
(7) ungefahr quadratisch ist.

Wasserregelungsstruktur nach einem der vorherge-
henden Anspriiche, wobei die Oberflache (5) des
Querschnitts des Vorsprungs (7) in die Aufwartsrich-
tung abnimmt.

Wasserregelungsstruktur nach einem der vorherge-
henden Anspriiche, wobei die Oberflache der Ober-
seite des Vorsprungs (7) kleiner als der Querschnitt
des Vorsprungs ist, der an die Basis (6) angrenzt
und vorzugsweise kleiner als jeder Querschnitt des
Vorsprungs ist.

Wasserregelungsstruktur nach einem der vorherge-
henden Anspriiche, wobei der Querschnitt des Vor-
sprungs (7) monoton in die Aufwartsrichtung bis zu
und einschlieBlich der Oberseite abnimmt.

Wasserregelungsstruktur nach einem der vorherge-
henden Anspriiche, wobei der Querschnitt der Basis
(6) monoton in die Aufwartsrichtung bis zu und ein-
schlief3lich der Befestigung des Vorsprungs (7) an
der Basis abnimmt.

Wasserregelungsstruktur nach einem der vorherge-
henden Anspriiche, wobei der Regelungsstruktur-
koérper (1) eine dem Wassermasse (12) zugewandte
Seite (10) und eine dem Wassermasse (12) abge-
wandte Seite (11) aufweist.

Wasserregelungsstruktur nach Anspruch 12, wobei
die von dem Wassermasse (12) abgewandte Seite
(11), mit den Verkleidungselementen (3) versehen
ist und die dem Wassermasse zugewandte Seite
(10) mit Dampfungselemente (15) versehen sind.

Wasserregelungsstruktur nach einem der vorherge-
henden Anspriiche, wobei der Regelungsstruktur-
kérper (1) mit Verkleidung (2) bedeckt ist, die aus
angrenzenden Verkleidungselementen (3) und/oder
angrenzenden Dampfungselementen (15) besteht,
wobei sich die Verkleidung (2) tber die Krone (15)
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des Regelungsstrukturkdrpers (1) und mindestens
eine Seite (10, 11) auf ununterbrochene Weise er-
streckt.

Wasserregelungsstruktur nach Anspruch 14, wenn
ervon den Ansprichen 2 und 3 abhangt, wobei sich
die Verkleidung (2) von angrenzenden Verklei-
dungselementen (3) und/oder Dampfungselemen-
ten (15) Uber die Krone (18) und beide Seiten (10,
11) auf ununterbrochene Weise erstreckt.

Revendications

Structure de maitrise de I'eau, comprenant un corps
de structure de maitrise (1) qui est exposé, au moins
d'uncété (10, 11), aux effets d'une masse d’eau (12),
et des éléments de parement (3) adjacents qui re-
couvrent le corps de structure de maitrise (1) et qui
comprennent chacun une base (6), et les bases (6)
adjacentes des éléments de parement (3) entre elles
définissentdes passages pour permettre le passage
d’eau a travers ceux-ci, dans laquelle les parements
adjacents comprennentdes protubérances (7), dans
laquelle les éléments de parement (3) sont recou-
verts d’'une couche de recouvrement (5) qui est pré-
vue entre les protubérances (7) et au-dessus de cel-
les-ci, caractérisée en ce que les cotés (8) de la
base (6) sont incurvés de maniére convexe et sont
adjacents 'un a l'autre par un angle interne obtus,
en ce que les éléments de parement (3) ont une
seule et unique protubérance libre (7) qui est verti-
cale par rapport a la base (6), en ce que chaque
protubérance (7) est située a distance de chacune
des autres protubérances (7) etn’esten contactavec
aucune autre protubérance (7), et en ce que les pro-
tubérances (7) sont intégrées chacune dans la cou-
che de recouvrement (5) autour de leur périphérie
entiére.

Structure de maitrise de I'eau selon la revendication
1, dans laquelle un c6té (10) qui est pourvu d’élé-
ments de parement (3) est orienté vers la masse
d’eau (12).

Structure de maitrise de I'eau selon I'une des reven-
dications précédentes, dans laquelle un cété (11)
qui est pourvu d’éléments de parement (3) est orien-
té a 'opposé de la masse d’eau (12).

Structure de maitrise de I'eau selon I'une des reven-
dications précédentes, dans laquelle la base (6) a
une périphérie a peu prés sensiblement carrée.

Structure de maitrise de I'eau selon I'une des reven-
dications précédentes, dans laquelle les cotés (8)
de la base (6) sont dirigés obliquement les uns vers
les autres, dans une direction vers le haut.
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10.

1.

12.

13.

14.

15.

Structure de maitrise de I'eau selon I'une des reven-
dications précédentes, dans laquelle la section
transversale de la protubérance (7) est circulaire.

Structure de maitrise de I'eau selon I'une des reven-
dications 1 a 5, dans laquelle la section transversale
de la protubérance (7) est a peu prés carrée.

Structure de maitrise de I'eau selon I'une des reven-
dications précédentes, dans laquelle la surface (5)
de la section transversale de la protubérance (7) di-
minue dans la direction vers le haut.

Structure de maitrise de I'eau selon I'une des reven-
dications précédentes, dans laquelle la surface du
sommet de la protubérance (7) est plus petite que
la section transversale de la protubérance qui est
contigué a labase (6) etest de préférence plus petite
que n’'importe quelle section transversale de la pro-
tubérance.

Structure de maitrise de I'eau selon I'une des reven-
dications précédentes, dans laquelle la section
transversale de la protubérance (7) diminue de fagon
monotone dans la direction vers le haut jusqu’a et y
compris le sommet.

Structure de maitrise de I'eau selon I'une des reven-
dications précédentes, dans laquelle la section
transversale de la base (6) diminue de fagon mono-
tone dans la direction vers le haut jusqu’a ety com-
pris la fixation de la protubérance (7) au niveau de
la base.

Structure de maitrise de I'eau selon I'une des reven-
dications précédentes, dans laquelle le corps de
structure de maitrise (1) a un c6té (10) qui est orienté
vers lamasse d’eau (12) etun cété (11) qui est orien-
té a 'opposé de la masse d’eau.

Structure de maitrise de I'eau selon la revendication
12, dans laquelle le cété (11) orienté a I'opposé de
la masse d’eau (12) est pourvu des éléments de pa-
rement (3) etle coté (10) orienté vers lamasse d’eau
est pourvu d’éléments d’amortissement (15).

Structure de maitrise de I'eau selon I'une des reven-
dications précédentes, dans laquelle le corps de
structure de maitrise (1) est recouvert d’'un parement
(2) consistant en des éléments de parement (3) ad-
jacents et/ou des éléments d’amortissement (15) ad-
jacents, lequel parement (2) s’étend sur la couronne
(18) du corps de structure de maitrise (1) et au moins
un c6té (10, 11) d’'une maniere ininterrompue.

Structure de maitrise de I'eau selon la revendication
14lorsqu’elle dépend desrevendications 2 et 3, dans
laquelle le parement (2) des éléments de parement



11 EP 3 024 985 B1

(3) adjacents et/ou des éléments d’amortissement
(15) adjacents s’étend sur la couronne (18) et les
deux cbtés (10, 11) d’'une maniére ininterrompue.
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