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Description

[0001] The object of the invention is a tie according to
the preamble of claim 1 for connecting internal layer and
external layer of a sandwich building element to each
other. Furthermore, the object of the invention is a sand-
wich building element, which comprises an internal layer
and an external layer.
[0002] Ties are used to bind an internal layer and an
external layer of concrete sandwich building elements to
each other. Ties are installed into fresh concrete of the
external layer. Insulations of the element are placed be-
tween ties so that ties are in edgings of insulations. There-
after, the internal layer of the element is cast on the in-
sulation so that the tie extends also into concrete of the
internal layer. After concrete has hardened, ties bind the
internal layer and the external layer and the insulation
between them to each other.
[0003] Document DE 20 23 363 A1 discloses a tie ac-
cording to a preamble of claim 1.
[0004] The aim of this invention is to achieve an im-
proved tie for connecting internal layer and external layer
of a sandwich building element to each other.
[0005] The aim of the invention is achieved with a tie
according to claim 1, which tie comprises an internal bar
fittable into the internal layer of the building element, and
an external bar, which is fittable into the external layer,
and the internal bar and the external bar being parallel
with each other and at a distance from each other, and
a bracing connecting the internal bar and external bar.
Additionally, the tie comprises a looplike further bond for
fastening the tie to a building element,. The bracing, the
internal bar, the external bar and the further bond are
formed from the same wire blank by bending. The bracing
comprises three sides of which a first side and a second
side are arranged in the V-form to form a first angle open-
ing towards the internal bar, and the first side, the second
side and the internal bar form a triangle, wherein the first
side and the second side form sides for the triangle and
the internal bar forms the base for the triangle, and the
second side and a third side are arranged in the V-form
to form a second angle opening towards the external bar.
The second side, the third side and the external bar form
a triangle, wherein the second side and the third side
form sides for the triangle and the external bar forms the
base for the triangle. The further bond is formed in the
wire blank between the first side and the internal bar.
[0006] According to the invention the whole tie, i.e. in-
ternal bar, external bar bracing and further bond are
formed of the same wire blank by bending. Significant
advantages can be achieved by the invention. By further
bond the fastening of a tie into a building element can be
improved. A tie according to the invention, a part of a
bracing, second bar and a further bond between them
are formed from the one and the same wire blank by
bending. The whole tie, i.e. bracing, internal bar and ex-
ternal bar and further bond are preferably formed from
the one and the same wire blank by bending. Then the

bracing, further bond and the internal bar and/or the ex-
ternal bar do not have to be formed as separate parts at
first, and thereafter to form a tie of them by connecting
the parts together by welding. A tie according to the in-
vention can be produced by cutting the wire forming the
tie or a part of the tie to a wire blank of desired length
and by bending the wire blank to its final form so that the
blank forms the whole tie or a desired part of the tie.
Alternatively, wire blank can be bent to a desired form at
first and then the wire can be cut. Then the wire is drawn
out of the wire coil, bent to a desired form, and finally,
the wire is cut. The production method speeds up the
production of a tie significantly and thus reduces produc-
tion costs compared to a traditional solution. The wire
forming a tie can be bent to a desired form by existing
bending devices.
[0007] In the following, the invention will be described
in more detail by the aid of an example with reference to
the attached drawings, wherein

Fig. 1 shows a side view of a tie according to one em-
bodiment of the invention, and

Fig. 2 shows the tie of Fig. 1 installed in a sandwich
building element.

[0008] The tie 1 presented in the drawings is used to
connect internal layer 12 and external layer 13 of a build-
ing element 11 to each other. The tie 1 is so called beam
tie, which is used to connect internal layer 12 and external
layer 13 to each other in lower building elements in places
where a conventional diagonal tie does not fit, for exam-
ple above a window beam. Internal layer 12 and external
layer 13 are produced of concrete.
[0009] A tie 1 comprises a diagonal, i.e. a bracing 4
and two bar threads, i.e. an internal bar 2 and an external
bar 3. Internal bar 2 and external bar 3 are parallel with
each other and at a distance from each other. The bracing
4 is formed of a wire. The bracing 4 comprises three sides
5, 6, 7, which form two angles 8, 9 opening in opposite
directions. A first side 5 and second side 6 are arranged
in the V-form so that they form a first angle 8. First angle
8 opens towards the internal bar 2. First side 5, second
side 6 and the internal bar 2 form a triangle, preferably
an isosceles triangle, wherein first side 5 and second
side 6 form the sides for the triangle, and the internal bar
2 forms the base for the triangle.
[0010] A third side 7 and second side 6 are arranged
in the V-form so that they form a second angle 9. Second
angle 9 opens towards the external bar 3. Second side
6, third side 7 and the external bar 3 form a triangle,
preferably a rectangular triangle. Then the external bar
3 and third side 7 are at a right angle to each other. The
external bar 3 and the internal bar 2 are at a distance
from each other. The external bar 3 and the internal bar
2 are parallel to each other. First angle 8 and second
angle 9 are rounded. First angle 8 forms a first bond for
fastening the tie 1 into the external layer 13 of the building
element 11. Second angle 9 forms a second bond for
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fastening the tie 1 into the internal layer 12.
[0011] Additionally, the tie 1 comprises a further bond
15 for fastening the tie 1 into the internal layer 12 or into
the external layer 13 of the building element 11. In the
embodiment of the drawings the tie 1 is attached into the
internal layer 12 by a further bond 15. The further bond
15 is looplike. At least a part of the bracing 4, at least a
part of the internal bar 2 or external bar 3 and further
bond 15 are formed of the same wire blank by bending.
Wire is of stainless steel. The diameter of the wire is 3-7
mm, typically 5 mm. The further bond 15 is formed into
wire blank between bracing 4 and said bar, in the draw-
ings internal bar 2. The further bond 15 is placed in thread
blank between first side 5 and internal bar 2. Overlapping
parts of the wire forming the loop of the looplike further
bond 15 are welded together at a crossing point 16.
[0012] In the embodiment of the drawings the tie 1, i.
e. bracing 4, internal bar 2 and external bar 3 and further
bond 15 are formed of the same wire by bending. Wire
forming the tie 1 is of stainless steel. The diameter of the
wire is 3-7 mm, typically 5 mm. Bracing 4, e.g. first side
5 and/or second side of the bracing, are attached to the
external bar 3 by welding, by spot welding, for example.
The welding point is at the crossing point of first side 5
and/or second side 6 and the external bar 3. The wire
forming the bracing 4, external bar 3, internal bar 2 and
further bond 15 comprises only two ends, first end is at
the end of the internal bar 2 and second end is at the end
of the external bar 3.
[0013] A sandwich building element 11 according to
the invention comprises an internal layer 12 and an ex-
ternal layer 13, which are bound to each other with a tie
1 described above. The internal bar 2 of the tie is placed
into concrete of the internal layer 12, and the external
bar 3 into concrete of external layer 13. Additionally, first
angle 8 is placed into concrete of the external layer 13,
and second angle 9 into concrete of the internal layer 12.
Further bond 15 is placed into concrete of either an in-
ternal layer 12 as in figure 2 or into concrete of external
layer 13. Between the internal layer 12 and external layer
13 there is insulation material 14, mineral wool, for ex-
ample.
[0014] Tie 1 is assembled at its place into the sandwich
building element 11 so that the external bar 3 is placed
into fresh concrete of the external layer 13. Also the tip
of first angle 8 is placed into concrete of the external layer
13. Thereafter, insulations 14 of building element 11 are
placed so that tie 1 or ties are in edgings of insulations
14. The internal layer 12 of the building element is cast
on insulation 14 so that the internal bar 2 extends into
concrete of the internal layer 12. Further bond 15 is in
concrete of external layer 13 or in concrete of internal
layer 12, as in figure 2. Also the tip of second angle 9
extends into concrete of the internal layer 12. After the
concrete has hardened the tie 1 binds the internal layer
12 and the external layer 13 to each other.
[0015] It is obvious to the person skilled in the art that
the various embodiments of the invention are not limited

solely to the examples described above, but that they
may be varied within the scope of the claims presented
below.

Claims

1. A tie (1) for connecting an internal layer (12) and an
external layer (13) of a sandwich building element
(11) to each other, which tie (1) comprises an internal
bar (2) fittable into the internal layer (12) of the build-
ing element and an external bar (3) fittable into the
external layer (13), and the internal bar (2) and the
external bar (3) being parallel with each other and
at a distance from each other, and
a bracing (4) connecting the internal bar (2) and the
external bar (3), and a looplike further bond (15) for
fastening the tie (1) to a building element (11),
wherein

- the bracing (4), the internal bar, the external
bar (2, 3) and the further bond (15) are formed
from the same wire blank by bending,
- the bracing (4) comprises three sides of which
a first side (5) and a second side (6) are arranged
in the V-form to form a first angle (8) opening
towards the internal bar (2), and

the first side (5), the second side and the internal bar
(2) form a triangle, wherein the first side (5) and the
second side (6) form sides for the triangle and the
internal bar (2) forms the base for the triangle, and
the second side (6) and a third side (7) are arranged
in the V-form to form a second angle (9) opening
towards the external bar (3),
characterized in that

- the second side (6), the third side (7) and the
external bar (3) form a triangle, wherein the sec-
ond side (6) and the third side (7) form sides for
the triangle and the external bar (3) forms the
base for the triangle, and
- the further bond (15) is formed in the wire blank
between the first side (5) and the internal bar (2).

2. The tie (1) according to claim 1, characterized in
that the external bar (3) is fastened to the bracing
(4) and/or the internal bar (2) is fastened to the brac-
ing (4) by welding.

3. A sandwich building element (11) comprising an in-
ternal layer (12) and an external layer (13), charac-
terized in that the internal layer (12) and the external
layer (13) are bound to each other with a tie (1) ac-
cording to claim 1 or 2, the internal bar (2) of which
tie (1) is placed into concrete of the internal layer
(12), the external bar (3) into concrete of the external
layer (13) and the further bond (15) into concrete of
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the internal layer (12).

Patentansprüche

1. Band (1) zur gegenseitigen Verbindung einer inne-
ren Schicht (12) und einer äußeren Schicht (13) ei-
nes Verbundbauteils (11), wobei das Band (1) einen
inneren Stab (2), der in die innere Schicht (12) des
Bauteils anpassbar ist, und einen äußeren Stab (3),
der in die äußere Schicht (13) anpassbar ist, auf-
weist, und der innere Stab (2) und der äußere Stab
(3) parallel zueinander und in einem Abstand von-
einander sich befinden, und
eine Verstrebung (4), die den inneren Stab (2) und
den äußeren Stab (3) verbindet, und eine schlinge-
nähnliche weitere Bindung (15) zum Befestigen des
Bandes (1) an einem Bauteil (11), wobei
die Verstrebung (4), der innere Stab, der äußere
Stab (2, 3) und die weitere Bindung (15) durch Bie-
gen aus dem gleichen Drahtzuschnitt gebildet sind,
die Verstrebung (4) drei Seiten aufweist, von denen
eine erste Seite (5) und eine zweite Seite (6) in V-
Form angeordnet sind, um einen ersten Winkel (8)
zu bilden, der sich zu dem inneren Stab (2) hin öffnet,
und
die erste Seite (5), die zweite Seite und der innere
Stab (2) ein Dreieck bilden, wobei die erste Seite (5)
und die zweite Seite (6) die Seiten für das Dreieck
bilden, und der innere Stab (2) die Basis für das Drei-
eck bildet, und
die zweite Seite (6) und eine dritte Seite (7) in V-
Form angeordnet sind, um einen zweiten Winkel (9)
zu bilden, der sich zu dem äußeren Stab (3) hin öff-
net,
dadurch gekennzeichnet, dass
die zweite Seite (6), die dritte Seite (7) und der äu-
ßere Stab (3) ein Dreieck bilden, wobei die zweite
Seite (6) und die dritte Seite (7) die Seiten für das
Dreieck bilden und der äußere Stab (3) die Basis für
das Dreieck bildet, und
die weitere Bindung (15) in dem Drahtzuschnitt zwi-
schen der ersten Seite (5) und dem inneren Stab (2)
gebildet ist.

2. Band (1) nach Anspruch 1,
dadurch gekennzeichnet, dass
der äußere Stab (3) an der Verstrebung (4) befestigt
ist und/oder der innere Stab (2) durch Schweißen an
der Verstrebung (4) befestigt ist.

3. Verbundbauteil (11), umfassend eine innere Schicht
(12) und eine äußere Schicht (13), dadurch ge-
kennzeichnet, dass die innere Schicht (12) und die
äußere Schicht (13) mit einem Band (1) nach An-
spruch 1 oder 2 miteinander verflochten sind, der
innere Stab (2) des Bandes (1) in Beton der inneren
Schicht (12), der äußere Stab (3) in Beton der äu-

ßeren Schicht (13) und die weitere Bindung (15) in
Beton der inneren Schicht (12) gelegt sind.

Revendications

1. Armature (1) pour relier l’une à l’autre une couche
interne (12) et une couche externe (13) d’un élément
de construction sandwich (11), laquelle armature (1)
comprend une barre interne (2) pouvant être mise
en place dans la couche interne (12) de l’élément de
construction et une barre externe (3) pouvant être
mise en place dans la couche externe (13), et la barre
interne (2) et la barre externe (3) étant parallèles
l’une à l’autre et à distance l’une de l’autre, et
un élément de contreventement (4) reliant la barre
interne (2) et la barre externe (3), et une liaison sup-
plémentaire (15) en forme de boucle pour rendre l’ar-
mature (1) solidaire d’un élément de construction
(11),
dans laquelle

- l’élément de contreventement (4), la barre in-
terne (2), la barre externe (3) et la liaison sup-
plémentaire (15) sont formés à partir du même
tronçon de fil par pliage,
- l’élément de contreventement (4) comprend
trois côtés dont un premier côté (5) et un deuxiè-
me côté (6) sont disposés en forme de V de fa-
çon à former un premier angle (8) s’ouvrant vers
la barre interne (2), et

le premier côté (5), le deuxième côté et la barre in-
terne (2) forment un triangle, dans lequel le premier
côté (5) et le deuxième côté (6) forment des côtés
du triangle et la barre interne (2) forme la base du
triangle, et
le deuxième côté (6) et un troisième côté (7) sont
disposés en forme de V de façon à former un second
angle (9) s’ouvrant vers la barre externe (3),
caractérisée en ce que

- le deuxième côté (6), le troisième côté (7) et la
barre externe (3) forment un triangle, dans le-
quel le deuxième côté (6) et le troisième côté (7)
forment des côtés du triangle et la barre externe
(3) forme la base du triangle, et
- la liaison supplémentaire (15) est formée dans
le tronçon de fil métallique entre le premier côté
(5) et la barre interne (2).

2. Armature (1) suivant la revendication 1, caractéri-
sée en ce que la barre externe (3) est rendue soli-
daire de l’élément de contreventement (4) et/ou la
barre interne (2) est rendue solidaire de l’élément de
contreventement (4) par soudage.

3. Elément de construction sandwich (11) comprenant
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une couche interne (12) et une couche externe (13),
caractérisé en ce que la couche interne (12) et la
couche externe (13) sont reliées l’une à l’autre par
une armature (1) suivant la revendication 1 ou 2, la
barre interne (2) de ladite armature (1) étant située
dans le béton de la couche interne (12), la barre ex-
terne (3) dans le béton de la couche externe (13) et
la liaison supplémentaire (15) dans le béton de la
couche interne (12).
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