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DESCRIPTION

[0001] The present invention relates to a sheet pile of concrete and a wall comprising a
plurality of such sheet piles.

[0002] The sheet pile according to the present invention Is used particularly, though not
exclusively, In excavation works or making safe slopes in which those structures are partially
Introduced Iinto the ground and connected to each other in order to form a continuous wall.

[0003] An exemplary sheet pile which I1s made of cement Is described In the ltalian patent
application No. PD2008A000329 in the name of the same Applicant.

[0004] The sheet pile to which that application relates iIs found to be simple to produce at
relatively low cost and has adequate resistance to transverse loads.

[0005] However, there have been carried out studies for improving this sheet pile in particular
In terms of durability and impermeability with respect to liquids, In particular in uses In
particularly aggressive environments, such as, for example, in the vicinity of port wharfs and
banks of rivers.

[0006] Another example of sheet piles of cement is described In the patent FR 741 436 A

[0007] Further, CN 2030 967 24 U discloses a sheet pile of concrete comprising
reinforcement. The

technical problem addressed by the present invention is therefore to provide a sheet pile of
concrete and a wall comprising a plurality of such sheet piles which are functionally and
structurally configured to overcome at least one of the disadvantages set out with reference to
the cited prior art.

[0008] In the context of this problem, an object of the invention i1s to provide a sheet pile of
concrete which is reliable in terms of the resistance to phenomena of chemical and physical
degradation including Iin particularly wet environments. Another object of the invention is to
provide a sheet pile of concrete which Is arranged to be connected Iin a stable manner to a
second sheet pile of concrete forming an impermeable wall.

[0009] This problem i1s solved and at least one of these objects Is achieved by means of a
sheet pile of concrete which iIs obtained according to the independent claims appended to the
present description.

[0010] Preferred features of the invention are defined in the dependent claims.

[0011] In the context of the present description and the claims, the following definitions are
adopted.
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[0012] The expression “longitudinal axis X" of the sheet pile Is intended to indicate the
prevailing axis of development of the sheet pile which I1s substantially perpendicular to a
horizontal plane when the sheet pile is put in place and fixed in the ground.

[0013] The expression "cross-section” Is Intended to indicate the result of the operation of
Intersection of an element with a plane of section which Is incident and orthogonal to the

longitudinal axis X of the element itself.

[0014] According to a first aspect of the invention, the sheet pile of concrete comprises a
reinforcement which 1s produced from a composite material, in particular a polymer material,
comprising fibres.

[0015] Preferably, the reinforcement is produced from composite material reinforced by glass
fibres. Alternatively or additionally, the material of the reinforcement can be reinforced by
carbon fibres.

[0016] The provision of a composite material comprising glass fibres for producing the
reinforcement of the sheet pile allows the production of a sheet pile of concrete which iIs
particularly suitable for being used in wet or salty environments. These materials are In fact
found to be more resistant to phenomena of chemical and physical degradation with respect to
metal materials under particularly aggressive environmental conditions.

[0017] Furthermore, the sheet pile according to the invention is particularly light and resistant
to mechanical deformations with respect to known sheet piles of concrete.

[0018] Preferably, the reinforcement of the sheet pile 1s produced from polymer material, In
particular thermosetting material, comprising glass fibres. More preferably, the reinforcement Is
produced from vinyl ester resin which Is reinforced with glass fibres.

[0019] According to an aspect of the invention, the density of the glass fibre can be 2.55
g/cm?. According to an aspect of the invention, the density of the vinyl ester resin can be 1.1

g/cm?®.

[0020] According to an aspect of the invention, the sheet pile comprises a concrete casting
which extends between a first lateral end thereof and an opposite second lateral end thereof.
Preferably, the above-mentioned concrete casting i1s a precompressed concrete casting.

[0021] The reinforcement Is embedded In the concrete casting. In other words, the
reinforcement i1s substantially incorporated in the concrete casting.

[0022] According to an aspect of the Invention, the reinforcement extends between the first
and the second lateral ends of the concrete casting, in particular from the first lateral end as far
as the second lateral end mentioned above.
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[0023] Preferably, the concrete used to form the sheet pile is high-strength concrete, more
preferably belonging to the strength class C70/85 or C80/95 In accordance with the norms UNI
EN 206-1:2006 and UNI 11104:2004.

[0024] According to an aspect of the Invention, the thickness of the concrete casting iIs
between 35 and 60 mm.

[0025] The sheet pile extends longitudinally along a longitudinal axis X. Preferably, the
longitudinal extent of the sheet pile Is between 3 and 12 m.

[0026] The sheet pile I1s shaped so that the first lateral end and the second lateral end are
mutually spaced apart by a distance "D" with respect to a first transverse axis Y which Is
perpendicular to the longitudinal axis X. By way of example, the distance D between the first
and the second lateral ends is between 400 and 1500 mm.

[0027] The first lateral end and the second lateral end delimit the transverse spatial
requirement of the concrete casting, that is to say, they delimit the extent of the concrete
casting In a direction perpendicular to the longitudinal axis X, that i1s to say, along the first
transverse axis Y.

[0028] Preferably, the spatial requirement of the sheet pile along a second transverse axis Z

which 1s perpendicular to the first transverse axis Y and the longitudinal axis X i1s between 150
and 600 mm.

[0029] The sheet pile further comprises a terminal element which 1s produced from a polymer
material and which is preferably provided in the vicinity of or at the first or second lateral end of
the concrete casting. The terminal element comprises a connection element which Is
embedded In the concrete casting and an engagement element having a "C"-shaped cross-
section which 1s connected to the connection element.

[0030] In other words, the connection element is incorporated in the concrete casting.

[0031] Preferably, the connection element iIs embedded In the first lateral end of the concrete
casting.

[0032] The engagement element may be welded or fixed to the connection element.

[0033] In a preferred embodiment of the Invention, the connection element and the
engagement element are formed In a single piece, that is to say, they are formed in one piece.

[0034] The connection element preferably extends longitudinally along the longitudinal axis X
of the sheet pile and extends from the engagement element in the direction of the transverse
axis Y. More preferably, the connection element extends substantially over the entire
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longitudinal extent of the sheet pile.

[0035] According to an aspect of the Invention, the engagement element extends longitudinally
along the longitudinal axis X and preferably extends substantially over the entire longitudinal

extent of the sheet pile.
[0036] The engagement element projects from one of the lateral ends of the concrete casting.

[0037] The lateral end of the concrete casting without the engagement element comprises a
concrete joint which extends longitudinally along the longitudinal axis X, that is to say, over the
longitudinal extent of the sheet pile, and which I1s shaped so as to be connected In an
Interlocking manner to the engagement element of a second sheet pile.

[0038] In this manner, there are provided at the two opposite lateral ends of each sheet pile an
engagement element which projects from the first lateral end of the concrete casting and the
joint which is provided at the second lateral end of the concrete casting, respectively.

[0039] Preferably, the joint has a circular or a circle-segment-like cross-section.

[0040] Preferably, the joint extends In a position diametrically opposed to the engagement
element with respect to a centre axis M of the sheet pile which 1s perpendicular to the
longitudinal axis X and the first transverse axis Y.

[0041] In order to obtain an interlocking connection between an engagement element of a first
sheet pile and a joint of a second sheet pile, the joint I1s preferably introduced Into the
engagement element in the direction of longitudinal development thereof. With the first sheet
pile fixed In the ground, the joint of the second sheet pile Is preferably introduced into the
engagement element of the first sheet pille by means of a movement which iIs directed
downwards, that is to say, towards the ground.

[0042] Advantageously, the joint and the engagement element are shaped in such a manner
that the interlocking connection between the engagement element of polymer material and the
concrete joint brings about an impermeable connection between two sheet piles according to
the invention.

[0043] This allows the production of a substantially continuous and impermeable vertical wall
which 1s formed by a series of sheet piles according to the invention, each connected to the
adjacent one.

[0044] Advantageously, the terminal element can be produced from polyvinyl chloride (PVC) or
polyamides, such as, for example, nylon.

[0045] According to an aspect of the Invention, the connection element of the terminal element
comprises a hollow rod. Preferably, the connection element further comprises a laminar
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connection which 1s connected at the two opposing ends thereof to the hollow rod and the
engagement element, respectively. In this manner, the laminar connection Is interposed
between the hollow rod and the engagement element. Preferably, the laminar connection has a
thickness between 30 and 60 mm.

[0046] The hollow rod defines In the sheet pile of concrete a first upper opening and a
longitudinally opposite first lower opening for the passage of a fluid through the sheet pile. The
first upper opening i1s Iintended to be directed at the opposite side to the ground in which the
sheet pile Is fixed. This provision allows the Introduction into the rod, through the first upper
opening, of a pressurized water flow which Is discharged from the first lower opening after
passing through the sheet pile.

[0047] At the first upper opening, the hollow rod can be provided with a connector which iIs
arranged to connect the first upper opening to a compressor which is configured to introduce a
pressurized fluid, such as, for example, water, into the rod. The lower opening can be provided
with a nozzle which i1s profiled in order to accelerate the discharge speed of the fluid.

[0048] This advantageously allows the discharge of a pressurized fluid from the sheet pile of
concrete In a fixing direction thereof so as to make the (partial) introduction of the sheet pile
itself into the ground easier without the use of additional machines which are arranged to
facilitate the fixing of the sheet piles by means of mechanical stresses. In particular, this
characteristic advantageously avoids the use of machines which are arranged to transmit
vibrations to the sheet pile for the installation of the latter and which are not very suitable for
being used In the vicinity of buildings or under unstable neighbouring environmental conditions
as a result of the vibrations generated and transmitted into the ground.

[0049] According to an aspect of the invention, the laminar connection Is produced In a single
piece with the rod and the engagement element so that the rod iIs connected to the

engagement element by means of the laminar connection.

[0050] This characteristic is found to be particularly advantageous for spacing the engagement
element apart from the rod while maintaining the structural solidity of the terminal element. The
laminar connection extends in the concrete casting along the first transverse axis Y.

[0051] According to an aspect of the invention, the laminar connection is provided with one or
more through-holes which are spaced apart along the longitudinal axis X.

[0052] Preferably, the through-holes have a diameter between 20 and 35 mm. Preferably, the
centre to centre distance between the through-holes is between 100 and 300 mm.

[0053] The laminar connection Is preferably embedded in the concrete casting. The provision
of the through-holes allows a reduction in the interruption of the continuity of the concrete as a
result of the presence of the connection element. This results In improved rigidity and
mechanical strength of the sheet pile.
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[0054] Preferably, the laminar connection i1s co-extruded with the rod and the engagement
element.

[0055] According to an aspect of the Invention, the engagement element comprises two
curvilinear portions which extend from an end of the connection element, in particular from an
end of the laminar connection, In directions which are mutually opposite with respect thereto as
far as respective free ends which are mutually convergent but spaced apart by an opening
which Is defined along the second transverse axis Z. The opening extends longitudinally along
the longitudinal axis X of the sheet pile.

[0056] The curvilinear portions and the free ends mentioned above delimit a seat of the
engagement element which is intended to receive a joint of a second sheet pile.

[0057] According to an aspect of the Invention, the engagement element has a tapered
thickness from the connection element, preferably from the laminar connection, towards the
respective free ends. This characteristic allows an increase of the resilience of the engagement
element for better introduction of the joint of a second sheet pile.

[0058] Preferably, the thickness of the engagement element decreases in a uniform manner
from the connection element towards the free ends of the engagement element itself.

[0059] According to an aspect of the Invention, the engagement element may have a thickness
between 4 and 8 mm In the region of the connection element and a thickness between 2 and 4
mm at the free ends thereof.

[0060] According to an aspect of the Iinvention, a plurality of sheet piles of concrete can be
secured to each other by the joints and the engagement elements of each pair of sheet piles
which are adjacent to each other being connected in an interlocking manner in order to form a
substantially continuous vertical wall.

[0061] According to an aspect of the Iinvention, the reinforcement comprises a network of
polymer material which is reinforced with fibres, in particular glass fibres. The network may
comprise a first plurality of reinforcement elements which are preferably constituted by a
plurality of first bars of polymer material which i1s reinforced with glass fibres, which extend
along the longitudinal axis X, and a plurality of second bars which extend from one to the other
of the lateral ends of the concrete casting, In particular transversely (more preferably
orthogonally) to the first plurality of bars 1a.

[0062] Preferably, the second bars extend parallel with a centre line L of the sheet pile which
extends between the above-mentioned lateral ends.

[0063] The first bars are distributed at intervals, not necessarily constant intervals, along the
centre line L of the sheet pile.



DK/EP 3551807 T3

[0064] According to an aspect of the Invention, the first bars and the second bars are mutually
orthogonal, having in common a plurality of contact locations in the region of which they are
mutually secured by means of strips and/or adhesives. Alternatively, the first bars and the
second bars are not attached to each other.

[0065] Preferably, the first bars and the second bars have a nominal diameter of 14 mm.

[0066] According to an aspect of the invention, the sheet pile comprises a plurality of tubular
elements which extend longitudinally along the longitudinal axis X.

[0067] Preferably, these tubular elements are produced from polymer material, more
preferably PVC or plastics material which is reinforced with glass fibres.

[0068] According to an aspect of the Invention, these tubular elements are substantially
embedded In the concrete casting. Each tubular element defines Iin the sheet pile, in particular
In the concrete casting, a respective upper outlet and a respective lower outlet for the passage
of a fluid through the sheet pile, the lower outlet being longitudinally opposite the upper outlet.
This feature provides the sheet pile with a plurality of passages in which a pressurized fluid can
be introduced and directed towards the ground in order to make it easier to introduce the sheet
pile while it is being put into place.

[0069] Each upper outlet can be provided with a connector which Is arranged to connect the
respective tubular element to a compressor which is configured to introduce a pressurized fluid
Into the tubular element.

[0070] Each lower outlet can be provided with a profiled nozzle so as to accelerate the
discharge speed of the fluid.

[0071] The characteristics and additional advantages of the invention will be better appreciated
from the following detailed description of preferred though non-limiting embodiments thereof
which are illustrated by way of non-limiting example with reference to the appended drawings,
INn which:

e Figure 11Is a schematic plan view of a sheet pile according to the invention,

e Figure 2 Is a schematic perspective view of a wall which Is formed by a plurality of sheet
piles according to the invention which are secured to each other,

e Figure 3 I1s a schematic cross-section of a terminal element of a sheet pile according to
the Invention,

e Figures 4 and 5 are schematic cross-sections of two embodiments of a sheet pile
according to the invention,

e Figure 6 1s a schematic perspective view of a detaill of a sheet pile according to the
Invention.
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[0072] Initially with reference to Figure 1, there Is generally designated 100 a sheet pile of
concrete according to the invention. In particular, Figure 1 1s a plan view of an embodiment of

the sheet pile 100.

[0073] With reference to the Figures, the sheet pile of concrete 100 extends longitudinally
along a longitudinal axis X and comprises a reinforcement 1 which Is embedded In a
(precompressed) concrete casting 2, this casting extending between a first lateral end 3
thereof and a second opposite lateral end 4 thereof. The first and second lateral ends 3, 4 are
spaced apart by a distance D with respect to a first transverse axis Y which is perpendicular to
the longitudinal axis X.

[0074] By way of example, the distance D between the first and second lateral ends 3, 4 is 900
mm, advantageously this distance D is between 400 and 1500 mm.

[0075] The sheet pile has a thickness "d", which Is measured along a second transverse axis Z
which Is perpendicular to the first transverse axis Y and the longitudinal axis X, between 35 and
60 mm.

[0076] The sheet pile 100 has a form, when viewed from above and considered in a plane YZ,
which 1s almost trapezoidal, delimited with respect to the first transverse axis Y by the first and
second lateral ends 3, 4 and having a spatial requirement along the second transverse axis Z
between 150 and 600 mm.

[0077] A centre axis M of the sheet pile which Is shown In Figure 1 and which is parallel with
the second transverse axis Z subdivides the sheet pile into two portions which are substantially
symmetrical with respect to a transverse axis Z. At the first end 3, the sheet pile is provided
with a terminal element 6 which can better be seen in Figure 3 and which 1s formed in a single
piece from PVC, and comprising a connection element 7/ and an engagement element 8 having

a 'C"-shaped cross-section.

[0078] The engagement element 8 extends longitudinally along the longitudinal axis X and
projects from the first lateral end 3 of the concrete casting 2 in the direction of the first
transverse axis Y.

[0079] At the second end 4, the sheet pile 100 I1s provided with a concrete joint 9 which iIs
shaped to be connected In an interlocking manner to the engagement element 8 of a second

sheet pile according to the invention.

[0080] Advantageously, the concrete joint 9 extends longitudinally along the longitudinal axis X
and has a circle-segment-like cross-section.

[0081] In the embodiment of the terminal element 6 shown In the Figures, the connection
element 7 comprises a laminar connection 10 and a hollow rod 11 which are constructed In a
single piece and which are also formed in a single piece with the engagement element 8.
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[0082] The connection element 7 Is advantageously embedded in the concrete casting.

[0083] The hollow rod 11 extends longitudinally along the longitudinal axis X for the passage of
a fluid through the sheet pile 100. By way of example, the laminar connection 10 has a
thickness of 3 mm.

[0084] The engagement element 8 comprises two curvilinear portions 81, 82 which extend
from the laminar connection 10 Iin opposite directions with respect thereto as far as respective
free ends 83, 84 which converge towards each other but are spaced apart by an opening 85
which 1s defined along the second transverse axis and which extends along the longitudinal
axis X.

[0085] The two curvilinear portions 81, 82 of the engagement element 8 define a seat 86 of
the engagement element 8 which is intended to receive the concrete joint 9 of a second sheet
pile according to the invention. The engagement element 8 has a tapered thickness from the
laminar connection 10 towards the respective free ends 83, 84 In order to promote the
Introduction of the concrete joint 9 of a second sheet pile according to the invention, as better
explained below.

[0086] By way of example, the engagement element 8 has a thickness of 5 mm at the laminar
connection 10 and a thickness of 2 mm at the free ends 83, 84 thereof.

[0087] The laminar connection 10 is provided with a plurality of through-holes 10a, 10b and is
embedded Iin the concrete casting 2, as shown in Figure 4.

[0088] Preferably, the through-holes 10a, 10b have a diameter of 30 mm and are spaced apart
from each other along the longitudinal axis X by a distance d1 of approximately 180 mm.
Figure 4 shows a cross-section, which Is orthogonal to the longitudinal axis X, of an
embodiment of the sheet pile 100 which comprises five consecutive rectilinear portions 5a, b,
c, d, e which extend along a broken centre line L which Is defined between the first lateral end
3 and the second lateral end 4 which delimit the extent in terms of length of the above-
mentioned cross-section.

[0089] In general, however, according to the present invention the cross-section of the sheet
pile 100 may have any number of rectilinear portions, in particular being able to have the form
of sections already known In the art.

[0090] By way of example, the rectilinear portions of a sheet pile 100 according to the
Invention may have a thickness of 50 mm and a length between 10 and 80 mm. By way of
example, however, the spatial requirement of the sheet pile 100 along the second transverse
axis Z1s 400 mm.

[0091] According to the embodiment of the invention of Figure 4, the reinforcement 1 of the
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sheet pile 100 is defined by a network of polymer material which is reinforced by glass fibres.
The reinforcement 1 comprises a network which 1s constituted by a plurality of first bars 1a
which are substantially rectilinear and which extend along the longitudinal axis X and by a
plurality of second bars 1b which are superimposed along the longitudinal axis X.

[0092] Each second bar 1b extends along the cross-section of the sheet pile 100 from one to
the other of the lateral ends 3, 4 of the concrete casting 2, in a manner parallel with the centre
ine L. The first bars 1a are distributed at intervals along the centre line L.

[0093] In Figure 4, the sheet pile 100 provides for a greater density of the first bars 1a at the
final rectilinear portions 5a, 5e and the central rectilinear portion 5¢ which Is substantially
parallel with the portions 5a, 5e of the sheet pile 100. The sheet pile 100 of Figure 5 differs
from that of Figure 4 as a result of a different distribution of the first bars 1a.

[0094] In fact, the sheet pile 100 of Figure 5 provides for a particularly dense distribution of the
first bars 1a In the central rectilinear portion 5c in order to ensure a high level of rigidity in this
predetermined zone of the sheet pile 100. This characteristic i1s found to be particularly
advantageous when the sheet pile 100 is subjected to external forces having a particularly high
value.

[0095] The sheet piles of Figures 4 and 5 further comprise a plurality of tubular elements 12
which extend longitudinally along the longitudinal axis X.

[0096] The tubular elements 12 are preferably arranged at intervals along the centre line L of
the sheet pile 100.

[0097] According to the Invention, there may be provision for the tubular elements 12 and the
hollow rod 11 to be provided with a connector 13 at the upper outlets 14 and the upper
opening 195, respectively, so that these elements can be connected in a fluid-tight manner to a
compressor which 1s arranged to introduce therein a pressurized fluid, such as, for example,
water. Passing longitudinally through the sheet pile 100, this fluid is discharged in the form of a
jet from the lower outlets 16 of the tubular elements 12 and the lower opening 17 of the rod 11.

[0098] The lower outlets 16 and the lower opening 17 can be provided with a nozzle 18 which
IS profiled so as to accelerate the discharge speed of the fluid (Figure 6).

[0099] As shown In Figure 2, according to the invention it i1s possible to produce a vertical wall
1000 which 1s substantially continuous by means of a plurality of sheet piles of concrete 100
according to the invention, each sheet pile 100 being secured to the adjacent one by means of
the connection between the joint and engagement element.

[0100] The invention thus solves the problem set out, at the same time achieving a plurality of
advantages. In particular, the sheet pile of concrete according to the invention iIs found to be
reliable in terms of resistance to phenomena of chemical and physical degradation, including In
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particularly wet environments. Furthermore, the interlocking connection between the joint of a
first sheet pile and the engagement element of a second sheet pile allows the production of a

substantially continuous and impermeable vertical wall which Is formed by a series of sheet
piles according to the invention, each one connected to the adjacent one.
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Patentkrav

1. Spunspeel af beton, omfattende:

- en forstaerkning (1), som er fremstillet af kompositmateriale omfattende fibre,
- en betonstsbning (2), som straekker sig mellem en farste sideende (3) deraf
0g en modstaende anden sideende (4) deraf, hvor forstaerkningen (1) er ind-
lejret | betonstabningen (2),

- et endeelement (6), som er fremstillet af et polymermateriale, og som omfat-
ter et forbindelseselement (7), der er indlejret | betonstabningen (2), og et Ind-
grebselement (3) af spunspaelen (100), som er forbundet med forbindelsesele-
mentet (7),

- hvor forbindelseselementet (/) og indgrebselementet (8) straekker sig langs
en laengdeakse (X) af spunspeaelen, 1 hvilken indgrebselementet (8) har et prak-
tisk talt "C"-formet tvaersnit og rager frem fra den farste sideende (3) af beton-
stabningen (2),

hvor den anden sideende (4) af betonstabningen (2) omfatter en betonsamling
(9), som straskker sig | leengderetningen langs laeangdeaksen (X), og som er
formet til at vaere forbundet pa en sammenlasende made med indgrebsele-
mentet (8) af en anden spunspael.

2. Spunspeel ifelge krav 1, hvor betonstabningen (2) er en forkomprimeret be-
tonstabning.

3. Spunspal ifelge krav 1 eller 2, hvor forstaerkningen (1) er fremstillet af kom-
positmateriale forstaerket med glasfibre.

4. Spunspeel ifelge et hvilket som helst af de foregaende krav, hvor endeele-
mentet (6) er fremstillet af PVC.

5. Spunspeel ifalge et hvilket som helst af de foregaende krav, hvor forbindel-
seselementet (/) og Indgrebselementet (8) er udformet | et stykke.
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6. Spunspeel ifalge et hvilket som helst af de foregaende krav, hvor forbindel-
seselementet (/) omfatter en hul stang (11), som straekker sig | laengderetnin-
gen langs laengdeaksen (X), som i spunspeelen (100) definerer en @vre abning
(15) og en modsat placeret nedre abning (17) til passage af en fluid gennem
spunspeaelen (100).

7. Spunspeel ifelge krav 6, hvor forbindelseselementet (7) yderligere omfatter
en laminar forbindelse (10), som er fremstillet | &t stykke med stangen (11) og
indgrebselementet (8), og som er anbragt derimellem, saledes at stangen (11)
er forbundet med indgrebselementet (8) ved hjaelp af den laminare forbindelse
(10).

8. Spunspal ifelge krav 7, hvor den laminare forbindelse (10) straekker sig ho-
vedsageligt langs laeengdeaksen (X) og langs en farste tveergaende akse (Y),
som er vinkelret pa la&engdeaksen (X).

9. Spunspa| ifelge krav 7 eller krav 8, hvor den laminare forbindelse (10) er
forsynet med et eller flere gennemgaende huller (10a, 10b), som er anbragt
med indbyrdes afstand langs laeangdeaksen (X) og er indlejret | betonst@bnin-
gen (2).

10. Spunspel ifelge et hvilket som helst af de foregaende krav, hvor forstaerk-

ningen (1) omfatter et net af polymermateriale, som er forstaerket med glas-
filbre.

11. Spunspeel ifalge krav 10, hvor nettet omfatter en farste flerhed af staenger
(1a), som straekker sig langs laengdeaksen (X), og en flerhed af anden staenger
(1b), som straekker sig fra den ene til den anden af sideenderne (3, 4) af be-
tonstabningen (2).

12. Spunspel ifelge et hvilket som helst af de foregaende krav, hvor spuns-
paelen (100) omfatter en flerhed af rearformede elementer (12), som straekker
sig | laengderetningen langs laengdeaksen (X), hvor hvert rearformede element
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(12) 1 spunspazlen (100) definerer en respektiv @vre udgang (14) og en respek-
tiv modsat placeret nedre udgang (17) til passage af en fluid gennem spuns-
paelen (100).

13. Spunspel ifalge et hvilket som helst af de foregaende krav, hvor indgrebs-
elementet (8) har en tykkelse, der bliver smallere fra forbindelseselementet (/)
| retning mod de respektive frie ender (83, 84).

14. Mur omfattende en flerhed af spunspazle (100, 100', 100") ifslge et hvilket
som helst af kravene 1 til 13, hvor spunspazlene (100, 100', 100") er fastgjort
til hinanden ved hjaelp af samlingerne (9), der er forbundet med de respektive
Indgrebselementer (3).
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