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Abstract

The invention discloses a method for building an underwater
construction comprising a hardened grout, wherein the device
has a housing with a receiving volume, and moreover a filter
apparatus which is arranged at least partially therein and
which is designed to filter out constituents which have been
released from the grout. A filter apparatus which can be
used in the device, and a method for filling a device for
building an underwater construction with a grout, using this

filter apparatus, are moreover.

(Figure 1)
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Device for building an underwater construction, filter appa-
ratus for a corresponding device and method for building an

underwater construction

The invention relates to a device for building an underwater
construction, to a filter apparatus for a corresponding de-
vice, and to a method for building an underwater construc-

tion.

The foundations of offshore constructions are becoming more
and more important. This is particularly true for so-called
offshore wind turbines which are often grouped together in
so-called open-sea wind farms. Such offshore locations offer
numerous advantages, for example constant wind conditions

and above-average wind speeds.

As a result of these conditions, but also the dead weight
acting on the offshore construction, and the flow of water,
particular requirements for the underwater construction of
the offshore construction are, however, also necessary in
order to ensure structural stability. Various foundation op-
tions for such offshore constructions are known from the
prior art for this purpose. As well as flat foundations, and
gravity foundations, monopile foundations (1 pile), tripod
or tripile foundations (3 piles in each case), and jacket

foundations (4 piles) are in particular known.

In the case of pile foundations, one or more foundation
piles are usually driven or wash-drilled into the sea bed.
These piles often take the form of hollow steel piles which
are placed in the sea bed over a predetermined length. The
underwater structure or the anchoring structure of the off-
shore construction, for example in the form of a jacket

foundation, is then placed on these piles.
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After this, the cavities which result hereby, in particular
annular cavities, are usually filled with a hardening, espe-
cially hydraulically setting grout. Cement-based high-
performance concrete or high-viscosity polymer concretes
are, for example, used as grout which, after they have hard-
ened, transmit forces between the parts of the components

which surround each other.

An underwater structure of an offshore construction, and a
foundation method are known, for example, from WO

20117010937 Al.

A disadvantage of the abovedescribed foundation of underwa-
ter constructions is that, when the grout is poured into the
cavities which are arranged under water when the pouring
takes place (and hence are initially full of water), the
grout can bleed/be washed out, wherein constituents of the
grout are released into the surrounding water and leak from
the inside of the underwater construction. This leaking is
intensified by the grout poured into the cavity displacing
the water situated therein. This has the consequence, inter
alia, of it being more difficult to monitor the filling pro-
cess (grouting) because the cement slurry which leaks into
the surrounding sea water from the inside of the underwater

construction significantly impairs the visibility.

A further disadvantageous conseguence of the abovedescribed
foundation of underwater constructions is that the grout of-
ten overflows in an uncontrolled manner, inter alia because
it is more difficult to monitor the process and owing to the
impaired visibility. Grout hereby leaks, for example, at an
upper opening of the filled cavity because it has not been

possible to monitor sufficiently the £fill level of the grout
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inside the cavity and therefore an excessively large amount of

grout has been pumped into the cavity.

The object of the present invention is to overcome the
abovedescribed and other disadvantages. The object of the present
invention is in particular to provide a device for building an
underwater construction comprising a hardened grout, in which the
filling process can be monitored better and there is furthermore

no leakage of constituents of the grout.

The object of the present invention 1is furthermore to make
available a method for building an underwater construction using

the abovedescribed device.

The object of the present invention is furthermcre to provide a
filter apparatus for filtering out grout constituents which can
be released by means of water from a grout suitable for erecting

an underwater construction.

More precisely, the present invention relates to a device for
building an underwater construction comprising a hardened grout,
wherein the device has a housing which has a receiving volume for
receiving the grout, and wherein the housing has a filling
opening for pouring the grout into the receiving volume and has a
filling opening for pouring the grout into the receiving volume,
and has an outlet opening for the outlet of water forced out of
the receiving volume. The device is furthermore characterized in
that the device has at least one filter apparatus, wherein the
filter apparatus is designed to filter out constituents which are
released from the grout by means of water situated in the
receiving volume, and wherein the filter apparatus is arranged at

least partially in the receiving volume.

CA 3011069 2020-01-10
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The underwater construction can be any construction which is
suitable for erection below the surface of the water. The
underwater construction is preferably arranged below the surface
of the water, for example has been vibrated and/or driven into
the sea bed. The underwater construction is preferably an
underwater structure of an offshore wind turbine. The underwater
construction and/or the underwater structure more preferably
comprises a foundation pile. The underwater construction more
preferably comprises a hardened grout. 1In other words, the
underwater construction to be created is consequently erected by
means of or using the grout introduced into the device according

to the invention.

The grout 1is a hardened, in particular a hydraulically setting
grout. The grout is likewise preferably a grout which hardens
under/in water. The grout is more preferably a cement mortar made
from a cement, mixing water, and a silicon-containing aggregate.
Portland cement may be mentioned as an example of a suitable
grout. Polymer cement is also suitable instead of or in addition
to the Portland cement. The as yet unhardened grout is preferably
pumped into the device according to the invention by means of a

pump.

The device according to the invention for building an underwater
construction comprising a hardened grout has a housing
which in turn has a receiving volume for receiving the grout.
Accordingly, the housing can be any suitable housing that
allows the grout to be received. For this purpose, the housing
has a filling opening for pouring the grout into the

receiving volume. The housing furthermore also has an outlet

CA 3011069 2020-01-10
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opening for the outlet of water forced out of the receiving

volume and/or grout forced out of the receiving volume.

The device according to the invention is furthermore prefer-
ably introduced into subsocil situated below the surface of
the water, and this can more preferably take place by vi-

brating and/or driving the device into the subsoil.

The filling opening can be any opening in the housing which
makes it possible for the grout to be poured into the re-
ceiving volume which is arranged 1inside the housing. The
filling opening can preferably be used with a conveyor appa-
ratus for conveying the grout. The conveyor apparatus is
preferably a pump and more preferably a pump which is con-
nected to the filling opening via a connecting hose. The
filling opening within the sense of the invention can also
be formed by the discharge opening of a filling tube (a so-
called stinger) which is inserted into the receiving space
in order to pour in the grout. In particular for the pre-
ferred case described below, where the receiving space of
the housing is formed by an intermediate space between the
outer tube and the inner tube, such a filling tube is often
inserted from above into the annular gap thus formed until
its discharge opening is arranged at a height as directly as

possible above the sea bed.

In the installed position of the housing, the filling open-
ing is preferably arranged in a lower region of the housing.
This means that the filling opening is situated closer to
the subscil, in particular the sea bed, in or on which the
housing of the device has been positioned than to the sur-
face of the water. The filling opening is preferably ar-
ranged in the lower third, more preferably the lower fifth,

of the housing between the sea bed and the surface of the



10

15

20

25

30

P70466W0O innogy SE

CA 03011069 2018-07-10

6

water. The filling opening 1is particularly preferably ar-
ranged at the lower end in the installed position of the

housing, i.e. as directly as possible above the sea bed.

The outlet opening can be any other opening in the housing
which permits the outlet of water forced out of the receiv-
ing volume of the housing. After the housing has been posi-
tioned in or on the subsoil, the receiving volume of the
housing is first filled with water. When the grout is poured
intoc the receiving volume of the housing, for example by
means of a pump connected to the filling opening, this water
is then displaced by the poured-in grout and escapes from
the receiving volume and the housing via the outlet opening.
In the event of this contact of the introduced grout with
the water situated in the receiving volume, the grout can
bleed/be washed out, constituents of the grout being dis-

charged into the water.

In the installed position of the housing, the outlet opening
is preferably arranged above the filling opening, more pref-
erably the outlet opening 1s arranged at a free end of the
housing, i.e. at an end of the housing which has not been
inserted into the subsoil. As will be explained in more de-
tail below, the outlet opening is an opening of the interme-~
diate space, preferably of the annular gap, which is formed
between an inner tube and an outer tube of the housing posi-

tioned on the subsoil.

In the installed position of the housing, the outlet opening
can, however, be arranged below the filling opening. This is
particularly preferred when the outlet opening is a second
outlet opening of the housing, i.e. an additional opening in
the housing such as, for example, a gap. Such additional

openings sometimes occur unwantedly during the forming of
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the foundation, for example when the seal at the lower end
in the installed position fails or is damaged during the
pouring in. As will be described below, the present inven-
tion also makes it possible to seal such additional openings
during the pouring of the grout into the receiving volume of

the housing.

In a preferred embodiment, the housing has at least two out-
let openings, wherein a first one of these ocutlet openings
is arranged in the installed position of the housing above
the filling opening of the housing, and wherein at least a
second one of these outlet openings is arranged in the in-
stalled position of the housing below the filling opening of

the housing.

The device according to the invention moreover has a filter
apparatus which is designed tc filter out constituents which
have been released from the grout from the water situated in
the receiving volume. As already described above, when the
grout 1is poured into the receiving volume of the device
which is under water and hence filled with water, the grout
bleeds/is washed out, wherein constituents of the grout are
discharged into the water. The filter apparatus according to
the inventicon then allows these constituents to be filtered
out from the water. Any suitable mechanism can effect this
filtering out, but preferably adsorption and more preferably
physisorption. The filter apparatus can, for example, have a
filter medium, preferably rice husk ash, which adsorbs and
hence absorbs the washed-out constituents of the grout by
physisorption. As a result, the water situated in the re-
ceiving volume 1is purified of the washed-out constituents
and can advantageously escape via the outlet opening of the

device without the abovedescribed disadvantages.
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The filter apparatus of the device according to the inven-
tion is at least partially arranged in the receiving volume
of the device, and it is preferably arranged in the receiv-

ing volume.

In a preferred embodiment, the housing has an outer tube and
an inner tube, wherein the clear width of the outer tube is
greater than the outer diameter of the inner tube. The inner
tube i1s moreover inserted into the outer tube such that the
outer tube surrounds the inner tube and the receiving volume
of the housing is formed by an intermediate space between
the outer tube and the inner tube. Such an intermediate
space can also be referred to as an annular gap which pref-
erably has a minimum width of approximately 10 cm and/or an
average width of approximately 30-35 cm. The average width
results in particular in the case of an unequal width of the
annular gap on opposite sides of the housing. The annular
gap can thus, for example, have a width of 10 cm at one
point of the housing and a width of 60 cm on the side oppo-

site this point.

The filter apparatus is more preferably arranged partially
or completely between the filling opening and the outlet
cpening of the housing. As a result, an effective flow
through the filter apparatus of the water escaping from the
receiving volume is advantageously enabled, as a result of
which the filtering capacity of the filter apparatus is in-
creased. It is thus advantageously ensured that the water 1is
filtered by the filter apparatus before it leaves the hous-
ing, and the constituents of the grout which are contained

therein are filtered out.

The filter apparatus is preferably arranged so that it can

change position in the receiving volume of the housing, par-
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ticularly preferably above the filling opening. The change
of position of the filter apparatus is hereby effected by
the grout introduced into the receiving wvolume. In other
words, the filter apparatus 1is arranged in the receiving
volume of the housing such that the change of position is
not effected by the water passing through the filter appa-
ratus but by the filter apparatus being displaced by the
grout introduced into the receiving space. As a result, the
filter apparatus advantageously serves as a fill level indi-
cator or level indicator and allows better checking of the
fill level of the grout introduced into the receiving vol-
ume. It 1s consequently possible in particular to reliably
prevent grout from overflowing and/or escaping from an out-
let opening arranged in the installed position of the hous-
ing above the filling opening, preferably at a free end of

the housing.

Such an arrangement of the filter apparatus in the receiving
volume of the housing can be achieved, for example and pref-
erably, by the filter apparatus being clamped, as described
in more detail below, for example in the receiving volume,
preferably in an annular gap, or by the filter apparatus be-

ing weighed down by a sinker.

The filter apparatus is preferably arranged so that it can
change position in the immediate area of the filling open-
ing, in particular above the latter. As a result, the filter
apparatus floats on the grout introduced into the receiving
volume and is continuously conveyed toward the outlet open-
ing during the process of pouring the grout into the receiv-
ing volume. This has the additional advantage that the fil-
ter apparatus is, on the one hand, arranged in the region of
the highest concentration of the constituents of the grout

discharged into the water, and an improved filtering capaci-
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ty 1s thus obtained. In order to arrange the filter appa-
ratus 1in the immediate area of the filling opening, it is
preferably weighed down by a sinker in order to prevent the
filter apparatus from floating on the water contained in the
receiving volume. The sinker is hereby preferably chosen
such that the average density of the filter apparatus and
the sinker corresponds approximately to that of the water. A
preferred example for a sinker is a metal or steel chain,
the weight of which can be varied simply by the number of

chain links used.

In a particularly preferred embodiment, the filter apparatus
is arranged so that it can change position in the immediate
vicinity of the outlet opening which is arranged in the in-
stalled position of the housing above the filling opening.
The phrase “in the immediate vicinity” should hereby be un-
derstood to mean that the filter apparatus is at a distance
from the outlet opening which corresponds to no more than
half, preferably a third, more preferably a quarter, and in
particular a fifth of the distance between this outlet open-
ing and the filling opening. Even more preferably, the fil-
ter apparatus is here arranged in the housing such that it
projects partially from the outlet opening. Such an arrange-
ment has the advantage that, because it 1s arranged only
partially in the receiving volume, the filter apparatus re-
mains visible from outside. Improved checking of the fill
level of the grout introduced into the receiving volume is

thus made possible.

The visible filter apparatus can in particular be monitored
when the grout is introduced into the receiving volume. If
said filter apparatus is displaced by the grout owing to the
rising level of grout in the receiving volume, by virtue of

this movement of the filter apparatus it is possible to de-
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tect easily that the filling procedure 1is complete. The
pushing of the filter apparatus completely out of the re-
ceiving volume can be detected particularly easily as a sig-
nal that the filling procedure is complete. As a result, the
filling procedure can advantageously be completed in good

time such that grout does not leak from the outlet opening.

The filter apparatus is more preferably arranged in the im-
mediate wvicinity of the outlet opening arranged above the
filling opening in the installed position of the housing by
being clamped into the receiving volume. As a result, on the
one hand there is no need to use a sinker (although it is
not excluded as a result), and on the other hand the filter
apparatus can advantageously be introduced into the device

before the device is introduced into the water.

The filter apparatus can preferably be weighed down with a
sinker. This is in particular advantageous when it is in-
tended that the filter apparatus is additionally used to
close a further outlet opening, for example a gap, which is
arranged below the filling opening. The sinker used causes
the filter apparatus to sink to the bottom of the housing
and there, in the installed position of the housing, closes
an outlet opening situated below the filling opening. When
the grout is introduced into the receiving volume, water
which includes constituents of the grout then passes through
the filter apparatus. These constituents of the grout are
then filtered through the filter apparatus and accumulate in
the filter apparatus. The filter cake which results there-
from advantageously serves as a water barrier, seals the
further outlet opening, and also prevents grout from leaking
from this outlet opening. More advantageously, the filter
apparatus can remain in the device after the filling proce-

dure is complete.
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The sinker can be any suitable element by means of which the
buoyancy of the filter element in the water is reduced. Ac-
cordingly, weights of any type can, for example, be consid-
ered. The sinker 1is particularly preferably a chain, and
more preferably a chain made of metal, in particular steel.
A chain has the particular advantage that the weight of the

sinker can be wvaried simply by the number of chain links.

The filter element is preferably a filter medium which is
enclosed by a filter sleeve. This has the advantage that the

filter medium can be in a loose form.

The filter sleeve is moreover preferably configured as a wa-
ter-permeable filter sleeve, in particular as a tubular
packaging. All suitable materials known to a person skilled
in the art can be considered as water-permeable filter
sleeves, for example a fabric such as in particular jute
fabric, for example jute sacking. The water-permeable tubu-
lar packaging can more preferably be tube-like packaging
with a length of approximately 40-70 cm and a width and/or a
diameter of approximately 25-40 cm. This is particularly ad-
vantageous when it is intended that the filter elements are
introduced into an abovementioned annular gap because the
filter elements can then be clamped in place. No further

fixing means are then needed.

Any suitable material which ensures that the constituents of
the grout are filtered out of the water can be considered as
a filter medium. This filtering out takes place in particu-
lar by adsorption, more preferably by physisorption. Materi-
als containing lime sand brick quarry, expanded clay, acti-
vated charcoal, and/or silica, particularly preferably rice

husk ash, can hereby be used as an exemplary and preferred
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filter material. All of these materials are distinguished by

having a high specific surface area.

The filter medium preferably has a structure which is chosen
from the group consisting of fibrous structures, powders,
and granulates, wherein a fibrous structure is particularly
preferred. A granular form (also pellet form or pressed pel-
let form) is alsc preferred as good processability 1is
achieved thereby. The material containing silica is prefera-
bly an organic material. This means that the material is of
a biogenic nature. The organic/biogenic aggregate is partic-
ularly preferably a plant-based material. Plant-based mate-
rials often advantageously have a fibrous structure. Accord-
ingly, plant-based materials with a fibrous structure are
particularly preferably silicon-containing aggregates within

the sense of the invention.

The present invention also relates to filter apparatus for
filtering out grout constituents which can be released from
a grout suitable for constructing an underwater construc-
tion, wherein the filter apparatus has at least one water-

permeable filter sleeve filled with a filter medium.

The filter apparatus according to the invention, which can
be produced simply and is cost-effective, can be used for
multiple applications, in particular for filtering water
that contains grout constituents. For this purpose, the fil-
ter apparatus can preferably be arranged in a filter box
through which the water runs, and alternatively or addition-
ally the filter apparatus according to the invention can al-
so be arranged in a water supply or outflow, for example in
a return pipe. The filter apparatus according to the inven-

tion can particularly advantageously be easily replaced.
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The filter apparatus according to the invention has, in a
particularly preferred fashion, at least two water-permeable

filter sleeves filled with filter medium which are connected

to each other by means of a connecting means.

Any suitable type of connection can be envisaged as the con-
necting means. The connecting means is particularly prefera-
bly a cable or a chain. The cable or chain can preferably be
made from metal and more preferably from steel. The combina-
tion according to the invention of at least two water-
permeable filter sleeves filled with a filter medium by
means of a connecting means has the advantage that the £fil-
ter apparatus can, after being pushed out of the receiving
volume, be easily recovered and then disposed of. This is
particularly advantageous in the case of the use under water

according to the invention.

In a very particularly preferred fashion, the filter appa-
ratus according to the invention has more than two water-
permeable filter sleeves filled with a filter medium which
are connected to each other by means of connecting means to
form a ring. Such an embodiment is particularly advantageous
when the housing, as described above, comprises an outer
tube and an inner tube. The annular filter apparatus can
hereby be arranged in the annular gap. A correspondingly de-
signed filter apparatus has the advantage that, in the case
of outlet openings of the device according tc the invention
which have large dimensions and, for example, a round shape
(annular gap between the inner tube and the outer tube of
the housing), the filter apparatus can be adapted to the ge-
ometry (cross-sectional geometry) of the outlet opening such
that the filtering capacity is improved. The filter sleeves
then more preferably correspond to the abovedescribed tubu-

lar packaging.
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With respect to the preferred embodiments of the filter ap-
paratus and the grout, reference is made to the above de-
scription. It should be pointed out that all features can be
freely combined with one another as long as there is nothing

which obviously opposes such a combination.

The present invention also relates to a method for con-
structing an underwater construction using the device ac-
cording to the invention and/or the filter apparatus accord-
ing to the invention. The method here comprises the steps of
positioning a housing of the device on or in an underwater
subsoil, and pouring grout into a receiving volume of the
housing, wherein the filter apparatus has been introduced
before the grout is poured intc the receiving volume of the

housing.

With respect to the preferred embodiments of the device ac-
cording to the invention, reference is made to the above de-
scriptions regarding the device according to the invention
and the filter apparatus according to the invention. All
these features can be freely combined with one another as
long as there is nothing which obviously opposes such a com-
bination. Nevertheless, some particularly preferred embodi-

ments will be described in detail below.

Thus, in a particularly preferred embodiment of the method
according to the invention, the filter apparatus 1s intro-
duced into the receiving volume of the housing before the
housing of the device 1s positioned. This advantageously
happens in particular at a point in time at which the hous-
ing has not yet sunk below the surface of the water. Accord-
ingly, the filter apparatus according to the invention is

introduced before the housing of the device has been posi-



10

15

20

25

30

P70466W0O innogy SE

CA 03011069% 2018~07~10
16
tioned in or on the underwater subscil. This has the ad-

vantage that no or less underwater work - for example, using

divers - 1s required.

Notwithstanding, the filter apparatus can also be introduced
after the housing has been positioned in or on an underwater
subsoil. This is particularly advantageous when it is in-
tended to introduce a filter apparatus which is weighed down
with a sinker and which sinks onto the bottom in the in-

stalled position of the housing.

In a further particularly preferred embodiment of the method
according to the invention, at least two filter apparatus
are introduced into the receiving volume of the housing be-
fore the housing of the device is positioned. A filter appa-
ratus which is weighed down with a sinker is hereby first
introduced into the housing such that the filter apparatus
sinks, in the installed position of the housing, onto the
bottom of the housing after it has sunk below the surface of
the water. This filter apparatus introduced first serves to
close desired openings - for example, gaps - at the lower
end of the housing in the installed position. A further fil-
ter apparatus is afterwards introduced into the housing by
being clamped inside the receiving volume, wherein this fil-
ter apparatus is arranged in the immediate wvicinity of the
outlet opening arranged above the filling opening in the in-
stalled position of the housing. It is not necessary to at-
tach a sinker to this filter apparatus introduced second.
This filter apparatus introduced second is furthermore pref-
erably a filter apparatus which consists of water-permeable
filter sleeves filled with a filter medium which are con-
nected to one another by means of connecting means to form a

ring.
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During the pouring of the grout into the receiving volume of
the housing, a movement of the filter is particularly pref-
erably detected. This detection preferably takes place via
visual monitoring, and more preferably by video monitoring
of the filter apparatus. The detection of the movement of
the filter apparatus is more preferably the detection of the
filter apparatus being pushed out of the receiving volume.
The filling procedure 1is preferably interrupted as soon as

such a movement of the filter apparatus is detected.

Moreover, the method according to the invention preferably
also comprises the step of recovering and/or disposing of
the filter apparatus which is pushed out of the receiving
volume by the grout. This is then in particular readily pos-
sible 1if the filter apparatus is a filter apparatus that
consists of water-permeable filter sleeves filled with a
filter medium which are connected to one another by means of

connecting means to form a ring.

As has already been noted many times above, individual fea-
tures which have been described in connection with an embod-
iment can also be used separately in other embodiments as
long as nothing otherwise has been explicitly described or

there is no obvious contradiction.

Other advantages, details, and features of the invention are
apparent below from the exemplary embodiments explained. In

detail,

Figure 1: shows a schematic view of a first embodiment
of the device according to the invention with
a single outlet opening and using a filter

apparatus,
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Figure 2: shows a schematic view of a further embodi-
ment of the device according to the invention
with two outlet openings and using two filter

apparatus.

In the description which now follows, 1identical reference
numbers refer to identical components or identical features
such that a description made with respect to one drawing re-
garding a component 1is also wvalid for the other drawings
such that there is no need to repeat the description. Indi-
vidual features which have been described in connection with
one embodiment can also be used separately in other embodi-

ments.

Figure 1 shows a schematic view of the device 1 according to
the invention which has been introduced by vibration into
the sea bed as an underwater subsoil 11 as part of a founda-
tion pile for an offshore construction. The device 1 accord-
ing to the invention 1s therefore arranged below the surface

cf the water 12.

The device 1 has a housing 2 which in turn has an outer tube
8 and an inner tube 9. Both tubes are hereby manufactured
from steel plate. The diameter or the first clear width of
the outer tube 8 is furthermore greater than the diameter or
the second clear width of the inner tube 9. As can be seen
with the aid of Figure 1, the inner tube 9 is inserted into
the outer tube 8 such that it is surrounded by the latter.
In other words, an annular gap is formed between the outer
tube 8 and the inner tube 9. This annular gap has a width of

approximately 30-35 cm.
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The intermediate space/annular gap 10 formed between the
outer tube 8 and the inner tube 9 represents the receiving

volume 3 of the housing 2.

As can moreover be seen, the device has a filling opening 4
which pierces the outer tube 8 and hence provides access to
the receiving volume 3. The filling opening 4 is configured
so as to be connected to a connecting hose which leads to a
pump which serves as a conveying means for the grout 5 to be
introduced into the receiving volume. The pump and the hose

are not shown in Figure 1.

As can moreover be seen in Figure 1, already introduced
grout 5, which is a cement mortar, is situated inside the
receiving volume 3. The grout 5 is moved by the conveying
means in the direction of flow indicated by means of arrows.
The fill level 13 of the grout 5 in the receiving volume 3
hereby rises and thus displaces the water initially situated

in the receiving volume 3.

The device shown moreover has an outlet opening 6 through
which the water displaced by the grout 5 can escape. As can
be seen, the outlet opening 6 is arranged above the filling
opening 4 in the installed position of the housing 2. The
outlet opening 6 is more precisely arranged at the upper and
free end of the housing 2 which has not been vibrated into
the sea bed 11. The outlet opening 6 can also be viewed as
an opening of the annular gap 10 between the outer tube 8

and the inner tube 9.

The filter apparatus 7 is also arranged at the upper end of
the housing 2. Before the housing 2 has sunk onto the sea
bed 11, the filter apparatus 7 was clamped inside the annu-

lar gap 10 in such a way that the filter apparatus 7 is par-
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tially arranged in the receiving volume 3. In other words,
part of the filter apparatus 7 protrudes through the outlet
opening 6 of the housing 2. This has the advantage that the
filter apparatus 7 can be visually checked very easily be-

cause 1t can be easily seen.

The filter apparatus 7 moreover consists of a plurality of
tubular and water-permeable filter sleeves, filled with fil-
ter medium, which are connected at their respective ends via
connecting means 14 to form a ring. The filter apparatus 14

are hereby steel cables or chains.

The filter medium which is situated in the filter apparatus

7 is moreover rice husk ash pressed into pellets.

Figure 2 shows a schematic view of a further embodiment of
the device according to the invention, wherein most features

substantially correspond to the embodiment in Figure 1.

A schematic view of the device according to the invention is
again shown which has been positioned on the sea bed as an
underwater subsoil 11 as part of a foundation pile for an
offshore construction and is hence arranged below the sur-

face of the water 12.

The device 1 also shows a housing 2 consisting of an outer
tube 2 and an inner tube 9 inserted therein, wherein both

tubes are again manufactured from steel plate.

A filter apparatus 7 has again been clamped at the upper end
of the housing 2 in the intermediate space/annular gap 10
formed between the outer tube 8 and the inner tube 9. The
filter apparatus 7 of the embodiment in Figure 2 also con-

sists of a plurality of tubular and water-permeable filter
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sleeves, filled with rice husk ash in pellet form and made
from a fabric, which are connected to one another at their

respective ends via connecting means 14 to form a ring.

The device 1 shown in Figure 2 moreover has an outlet open-
ing 6 which 1is arranged zbove the filling opening 4 at the
upper and free end of the housing 2 which has not been posi-

tioned on the underwater subsoil 11.

In addition to this first outlet opening 6, the device 1 ac-
cording to the embodiment in Figure 2 has a further outlet
opening 6, wherein this outlet opening 6 is formed by a gap
at the lower end, in the installed position, of the housing
2.

Before the pouring of grout 5 into the receiving volume 3
begins, a filter apparatus 7 weighed down with a steel chain
as a sinker 15 was introduced into the receiving volume 3 in
order to close this gap 6. The filter apparatus 7 weighed
down in this way sank onto the bottom of the housing 2 and

came to lie in front of the gap 6.

After this, the pouring of grout 5 into the receiving volume
3 was begun and a filter cake is formed in the filter appa-
ratus 7 weighed down by the sinker 15 by the constituents of
the grout 5 which are absorbed by the filter medium. As a

result, the gap 6 in the housing 2 was effectively sealed.

As can moreover be seen in Figure 2 with the aid of the fill
level 13, as a result of this effective sealing of the gap
6, a column of grout could subsequently be established in

the receiving volume 3.



10

P70466WO innogy SE

CA 03011069 2018-07-10

22

In both of the embodiments described above in detail, the
water which escapes from the outlet opening or openings 6
and is displaced by the integrated grout 5 was effectively
purified by the filter apparatus 7 such that essentially no
constituents released from the grout 5 pass out of the de-
vice 1. As a result, an effective visual check of the proce-
dure for pouring the grout 5 into the housing 2 has been en-
sured and moreover contamination of the environment by con-

stituents of the grout 5 prevented.
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List of reference numerals

receiving volume

filling

opening

grout; cement mortar

outlet opening

filter apparatus;

tubular and water-permeable filter

sleeve filled with filter medium

outer tube

inner tube

intermediate space;

subscil;

surface

annular gap

underwater subsoil; sea bed

of the water

£fill level of the grout

connecting means; cable;

sinker;

steel chain

steel chain

innogy SE
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CLAIMS:

1. A device for building an underwater construction
comprising a hardened grout, wherein the device has a housing
which has a receiving volume for receiving the grout, and
wherein the housing has a filling opening for pouring the grout
into the receiving volume and has

- a filling opening for pouring the grout into the receiving
volume, and

- an outlet opening for the outlet of water forced out of the
receiving volume,

wherein

- the device has at least one filter apparatus;

- the filter apparatus is designed to filter out constituents
which are released from the grout by means of water situated in
the receiving volume; and

- the filter apparatus is arranged at least partially in the

receiving volume.

2. The device as claimed in claim 1, wherein:

- the housing has an outer tube and an inner tube;

-  the clear width of the outer tube 1is greater than the
outer diameter of the inner tube; and

- the inner tube is inserted into the outer tube such that
the outer tube surrounds the inner tube and the receiving
volume of the housing is formed by an intermediate space

between the outer tube and the inner tube.

CA 3011069 2020-01-10
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3. The device as claimed in any one of claims 1 or 2, wherein
the filter apparatus is arranged between the filling opening

and the outlet opening of the housing.

4. The device as claimed in any one of claims 1 to 3, wherein
the filter apparatus is arranged so that it can change position

in the receiving volume of the housing.

5. The device as claimed in any one of claims 1 to 4, wherein
the filter apparatus is arranged in the immediate vicinity of
the outlet opening arranged above the filling opening in the

installed position of the housing.

6. The device as claimed in any one of claims 1 to 5, wherein

the filter apparatus is weighed down by a sinker.

7. The device as claimed in any one of claims 1 to 6, wherein
the filter apparatus comprises at least one water-permeable

filter sleeve filled with a filter medium.

8. A filter apparatus for filtering out grout constituents
which can be released by means of water from a grout suitable
for erecting an underwater construction, wherein the filter
apparatus has at least one water-permeable filter sleeve filled
with a filter medium, and wherein the filter apparatus has at
least two water-permeable filter sleeves filled with a filter
medium which are connected to one another by means of a

connecting means.

CA 3011069 2020-01-10
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9. A method for filling a device for building an underwater
construction as claimed in any one of claims 1 to 7 with a
grout, wherein the method comprises the following method steps:
- positioning a housing of the device in or on an underwater
subscil;

- pouring grout into a receiving volume of the housing, wherein
- the filter apparatus has been introduced before the grout is

poured into the receiving volume of the housing.
10. The method as claimed in claim 9, moreover comprising the

method step of recovering the filter apparatus pushed out of

the receiving volume by the grout.

CA 3011069 2020-01-10



CA 03011069 2018-07-10

WO 2017/129514

PCT/EP2017/051300
1/2
12

e
=T
)

Fig. 1



CA 03011069 2018-07-10

WO 2017/129514 PCT/EP2017/051300

2/2

e
s
)

e
-




12




	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - CLAIMS
	Page 27 - CLAIMS
	Page 28 - CLAIMS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - REPRESENTATIVE_DRAWING

