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Description

[0001] The present invention relates to a joining sys-
tem arrangement for building elements.

[0002] Building elements such as columns and beams,
landings and stair enclosures, walls and balconies must
all be joined together in order to erect a building. There
are countless devices to enable these building elements
to be joined and held together. One category of these
joining systems consists of systems that are not visible
once the building elements have been joined together.
Such systems generally have a box element arranged in
connection with one of the building elements, often em-
bedded the building element. A bridge element is further
provided in this box element. The bridge element will, in
ajoined position, be located partly inside the box element,
and thus one of the building elements, and partly inside
the other building element thereby joining the building
elements together. In a variant of such systems, the box
element and the bridge element may be arranged such
that the bridge element is located essentially inside the
box element and can be moved from this position into an
engaging position in which it is in engagement with both
building elements. This means that it is possible to have
a very small clearing between the elements that are to
be joined when they are brought together, as there are
no large parts projecting from the elements that are to
be joined. Such a system is described in, for example,
NO 316180. Other publications describing a joining sys-
tem arrangement for building elements may be found in
WO 2009/067018 A1 and WO 2010/019044 A2.

[0003] Injoining systems of this kind there is a transfer
of relatively large loads. These loads are transmitted via
the bridge element between the building elements and
from the bridge element into the box element and thence
into the building element also via reinforcement that is
placed around the box element when itis embedded into
the building element. In this connection, there are a cou-
ple of factors which affect the load transmission. Firstly,
there is the cross-sectional form of the bridge element
compared with the cross-sectional form of the box ele-
ment. In some cases, the bridge element may have a
width that is somewhat smaller than the width of the box
element such that there is space between the bridge el-
ement and the box element. This further means that it is
possible to obtain load transmission from the bridge el-
ement to the box element which is at a distance from the
side edges of the box element. In the case where there
is space between the bridge element and the box ele-
ment, there is also uncertainty associated with how exact
this load transition into the box element will be, since in
such a case there can be no sideways displacement of
the bridge element. Another factor is that there are nor-
mally reinforcing bars extending across the top side of
the box element, down along the sides and then inwards
into the building element. The box element is by nature
relatively edged, and these edges will then bear against
the reinforcing bars, which may be rather unfortunate as
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they might damage the reinforcing bar. The configura-
tions of reinforcing bars and shape of the bridge element
and box element might also result in the box element
being deformed, which is also undesirable. There is
therefore a desire to provide a joining system in which
these undesirable features are eliminated or reduced.
[0004] This is achieved by means of a joining system
arrangement as disclosed in the following claims.
[0005] A joining system arrangement for building ele-
ments is provided. The building elements that are to be
joined may be a column and a beam, a stair enclosure
and a stair unit, a balcony and a wall or column or other
building elements. The arrangement according to the in-
vention will be capable of being arranged in any of these
elements. The arrangement according to the invention,
when used, is preferably embedded in a building ele-
ment. The joining system comprises a box element
adapted for embedment in a first building element, such
that an open side of the box element lies flush with a
surface of the building element. This open side of the box
element will then, in use, be faced towards the second
building element to which the first building element is to
be fixed. Furthermore, the box element according to the
invention is adapted such that a bridge element can be
inserted into the box element. The bridge element may
be of a type that can be moved between a fully retracted
position inside the box element, where none or only small
parts of the bridge element project outside the box ele-
ment, and a position in which it is able to cooperate with
both building elements for the interconnection thereof.
Final interconnection of the building elements will also
normally involve grouting of the space between the build-
ing elements after they have been connected using a
joining system according to the invention. The box ele-
ment in the joining system comprises four side faces ar-
ranged around the open side and a back plate. It is an
essentially closed box element, such that it can be em-
bedded in the building element without the internal space
in the box element being filled during the concreting.
There may be more openings that the open side, but any
other openings will then be so configured than they keep
the internal space from being filled during the concreting
of the building element.

[0006] According to the invention, the joining system
further comprises at at least one side face of a box ele-
ment, at least one load transmitting element, which is so
configured that at least two surface portions are formed,
constituting a rounded face, which are turned away from
the side face of the box element and from each other. In
normal use, such a side face provided with load trans-
mitting elements will be directed upwards, but other ori-
entations are also conceivable.

[0007] The box elementaccording to the invention has
four side faces, which surround the open side. The side
faces have a width which extends between the edges
that are secured to adjacent side faces, and furthermore
the side faces have alength which extends from the open
side to a back plate. The back plate is arranged at an
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opposite side of the box element in relation to the open
side. The side faces also have a thickness, which is the
plate thickness of the side faces, and the distance be-
tween an interior surface of the side face and an exterior
surface of the side face.

[0008] By reinforcing the side face of the box element
with the load transmitting element, it is ensured that the
load transmission from the bridge element, independent
of its lateral position in the box element, is passed via
the load transmitting element and then out into any rein-
forcement in the building element. Having two surface
portions with a rounded face also provides the combina-
tion of box element and load transmitting element with a
curved edge portion, which will mean that the reinforce-
ment can quite easily be placed in abutment against the
load transmitting element without the reinforcement be-
ing damaged. This will mean better load transmission
from bridge element to building element has been ob-
tained, and that it has also been obtained in such a way
that unnecessary deformation of the box element is pre-
vented.

[0009] Accordingtoanaspectoftheinvention, two load
transmitting elements may be arranged at a side face of
the box element, positioned close to opposite edges of
the side face. Each of these load transmitting elements
will in such a configuration form their respective rounded
surface portion turned away from each other and away
from the side face. The load transmitting elements may
in this alternative cover the side face from the edge there-
of widthways towards the centre of the side faces. Pref-
erably, the two load transmitting elements exhibit sym-
metry, but a variant is also conceivable where there is
no symmetry. The load transmitting elements may in
such a case, for example, cover up to half the width of
the side face. What is important here is that the load
transmitting elements cover a width of the side face of
the box element, which extends in from the edge of the
box element, where this width is such that it covers a side
edge of a bridge element arranged at least partly inside
the box element, for the possible positions the bridge
element may have when it is displaced sideways inside
the box element. Alternatively, there may be aload trans-
mitting element that extends across the whole width of
the side face.

[0010] Accordingto afurther aspect, the load transmit-
ting element(s) may extend from the open side of the box
element lengthwise in across the side face of the box
element. The load transmitting element(s), both in the
case where there is only one or in the case where there
are two arranged on a side face, may in an embodiment
extend only some way inwards in the longitudinal direc-
tion of the side face from the open side of the box element.
The load transmitting element may thus have an extent
in the longitudinal direction of the side face which covers
less than half the length of the side face. Alternatively, it
can extend across more than half the length of the side
face.

[0011] According to another aspect of the invention in
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the case with two load transmitting elements arranged
at a side face of the box element, the load transmitting
elements may be formed of elements that have an es-
sentially round cross-section. As an alternative, they may
have a cross-section corresponding to a semi-circle, or
alternatively a semi-ellipse. The curvature of the curved
face in the cross-section of the load transmitting element
which faces away from the box element and away from
the second load transmitting element may have a curva-
ture of constant radius, or a curvature of varying radius.
It is also conceivable to have a cross-section that is es-
sentially rectangular but where at least one of the edges
of the rectangle is curved, this being the edge that faces
away from the box element and away from the second
load transmitting element.

[0012] According to an aspect, a centre line of a cross-
section of the load transmitting element in a projection
down onto the side face to which the load transmitting
element is arranged, may be located at a distance from
the edge of the side face.

[0013] According to the invention, the joining system
comprises at least one reinforcing bar that extends
across the width of the side face of the box element pro-
vided with the load transmitting element(s) and then
across at least a part of the width of the adjacent side
faces, after which the reinforcing bars bend off and ex-
tend in a longitudinal direction of the side faces and on
into the building element. The reinforcing bars preferably
extend across the whole width of the adjacent side faces
and some way in the same direction before they bend off
in a longitudinal direction of the side faces, and in a di-
rection away from the open side of the box element.
[0014] During normal use, the side face provided with
the load transmitting element(s) will be faced upwards
and will form a substantially horizontal side face of the
box element. However, other orientations are possible
such that the invention is not limited to this orientation.
Furthermore, the joining system may be configured with
the load transmitting element(s) on two side faces or
three or all side faces. The joining system may comprise
box elements provided with load transmitting elements
and reinforcing bars according to the invention in both
building elements that are to be joined.

[0015] The invention will now be explained in more de-
tail with reference to some non-limiting examples of the
invention that are shown in the appended figures, where-
in:

Figs. 1A-D show a first embodiment of the invention
seen from the open side looking in towards three
side faces;

Fig. 2 shows some details of the invention; and

Figs. 3A-D show different variants of one of the de-
tails.

[0016] Figures 1 A-D show a first embodiment of the
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invention. The invention comprises a box element 10,
which has four side faces 11, 12, 13, 14 arranged around
an open side 16. On the opposite side of the side faces
11,12, 13, 14 is arranged a back plate 15. The open side
16, the side faces 11, 12, 13, 14 and the back plate 15
form a box with an inner cavity. A bridge element 20 is
arranged in this inner cavity for joining building elements.
The box element will, as indicated in Fig. 1C, normally
be embedded a building element 1 with the open side 16
flush with a surface of the building element 1. The bridge
element 20 will, in a connected state of the joining system,
project some way into the box element 10 and some way
into another building element 2. Load transmissionis thus
obtained between the building elements 1 and 2 via the
bridge element 20 and the box element 10. The side face
11 has a width that extends from an adjacent side face
12 to the other adjacent side face 13, and a length that
extends from the open side 16 to the back plate 15 and
a thickness from the interior of the box element 10 to the
exterior of the side face 11. There are similar widths,
lengths and thicknesses for the other side faces 12, 13,
14. The box element 10 is shown having a rectangular
cross-section in Fig. 1A, which shows the invention seen
from the open side 16. The box element 10 may also be
squarer or have an opposite rectangular form.

[0017] Theboxelement 10, according to the invention,
has arranged on one of its side faces 11 two load trans-
mitting elements 30. In the illustrated case, these load
transmitting elements are two elements which in cross-
section have a round shape, as shown in Fig. 1A. They
are arranged at opposite edges of the side face 11, and
have an extent that extends width-wise across the side
face 11. The load transmitting elements 30 have a sur-
face that forms two surface portions 31 which are turned
away from each other and turned away from the side face
11, which forms a curved face. In the illustrated case, the
whole surface of the load transmitting elements 30 forms
a curved face. The load transmitting elements 30 extend
further lengthwise from the open side 16 of the box ele-
ment 10 towards the back plate 15, as best seen in Figs.
1C and 1D, which show the arrangement seen in the
direction of two different side faces, side face 13 and 11,
respectively, where the load transmitting elements 30 are
arranged to the side face 11. Fig. 1B shows the arrange-
ment seen from the side face 14 which is opposite the
side face 11 to which the load transmitting elements 30
are arranged.

[0018] Furthermore, it can also be seen from these fig-
ures how reinforcing bars 40 can be installed or laid in
connection with the box element 10. The reinforcing bars
40 extend across the whole width of the side face 11
provided with the load transmitting elements 30 and abut
against the two surface portions 31 of the load transmit-
ting elements 30. The reinforcing bars 40 are then bent
and run in the width of the side faces 13, 12 that are
adjacent to the side face 11 provided with the load trans-
mitting elements 30, and some way in the same direction
before they are bent off again into a longitudinal direction
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ofthe side faces 11, 12, 13, 14 and extend in this direction
away from the open side 16, some way further than box
element 10. By arranging load transmitting element(s) to
a side face 11 of box element 10, it will be possible to
take up loads from bridge elements 20’, 20" in a satis-
factory manner, as indicated by the arrows B and C in
Fig. 2, even if the bridge element is given different posi-
tions, as indicated by the broken lines 20’, 20" internally
in the box element. The box element 10 will also be able
to take up loads from the bridge element 20 even when
this has different sizes, as indicated by the broken lines
20, 20’ and the arrows A and B. As can be seen from Fig,
2, the load transmitting elements 30 may also be formed
having a cross-section of a semi-elliptical shape.
[0019] Further cross-sectional shapes of the load
transmitting elements are shown in Figures 3A-3D. In
Fig. 3A there are two elements with a semi-circular cross-
section, in Fig. 3B one load transmitting element with a
cross-section that is semi-elliptical, and in Fig. 3C, there
is one element where two of the corners in a rectangle
have been bent with a steady radius of curvature. In Fig.
3D there are two elements that form two surface portions
with varying radius of curvature and where they otherwise
have an essentially rhomboid shape in one cross-section
when the curved surface portions are disregarded.
[0020] Different embodiments of the present invention
have now been described, but a person of skill in the art
will understand that alterations and modification could be
made to the illustrated embodiments which are within the
scope of the invention as defined in the following claims.

Claims

1. Ajoining system arrangement for building elements
(1,2), which joining system comprises a box element
(10) adapted for embedment in a first building ele-
ment (1), such that an open side (16) of the box el-
ement (10) will be flush with a surface of the building
element (1), and arranged such thata bridge element
(20) can be inserted into the box element (10) which
comprises four side faces (11, 12, 13, 14) arranged
around the open side (16) and a back plate (15), the
joining system further comprising at least one load
transmitting element (30) which is arranged exter-
nally on atleast one side face (11) of the box element
(10), the at least one load transmitting element (30)
being configured with a rounded face defining two
surface portions (31) which are turned away from
the side face (11) of the box element and from each
other, characterised in that the joining system ar-
rangement further comprises a reinforcing bar (40)
extending across the whole width of the side face
(11) provided with the load transmitting element (30),
the reinforcing bar (40) abutting against said surface
portions (31) of the load transmitting element (30)
such that loads can be transmitted from the bridge
element (20) to the first building element (1) through
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the load transmitting element (30) and the reinforcing
bar (40), the reinforcing bar further bending off and
extending across at least a part of the width of adja-
cent side faces (12, 13), after which it bends off and
extends in a longitudinal direction of the side faces
(11, 12, 13, 14), in a direction away from the open
side (16) of the box element.

An arrangement according to claim 1,
characterised in that at a side face (11) of the box
element (10) there are arranged two load transmit-
ting elements (30), positioned close to opposite edg-
es of the side face (11).

An arrangement according to claim 1 or 2,
characterised in that the load transmitting ele-
ment(s) (30) extend from the open side (16) of the
box element (10) and lengthwise in across the side
face (11) of the box element (10).

An arrangement according to claims 2 and 3,
characterised in that the load transmitting ele-
ments (30) extend width-wise from the opposite edg-
es and in a direction towards each other.

An arrangement according to claim 2,
characterised in that the load transmitting ele-
ments (30) are formed of elements which have an
essentially round cross-section.

An arrangement according to claim 2,
characterisedin thatacentreline of a cross-section
of the load transmitting element (30) in a projection
down onto the side face (11) to which the load trans-
mitting element (30) is arranged, is located at a dis-
tance from the edge of the side face (11).

Patentanspriiche

1.

Verbindungssystemanordnung fiir Bauelemente (1,
2), wobei das Verbindungssystem ein Kastenele-
ment (10) umfasst, das zur Einbettung in ein erstes
Bauelement (1) derart, dass eine offene Seite (16)
des Kastenelements (10) mit einer Flache des Bau-
elements (1) biindig ist, ausgelegt ist und so ange-
ordnetist, dass ein Briickenelement (20) in das Kas-
tenelement (10) eingefiihrt werden kann, das vier
Seitenflachen (11, 12, 13, 14), die um die offene Sei-
te (16) angeordnet sind, und eine Rickwand (15)
umfasst, wobei das Verbindungssystem ferner we-
nigstens ein Lastibertragungselement (30) umfasst,
das auflen an wenigstens einer Seitenflache (11)
des Kastenelements (10) angeordnet ist, wobei das
wenigstens eine Lastibertragungselement (30) mit
einer abgerundeten Flache ausgestaltetist, die zwei
Flachenabschnitte (31) definiert, die von der Seiten-
flache (11) des Kastenelements und voneinander
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abgewandt sind,

dadurch gekennzeichnet, dass die Verbindungs-
systemanordnung ferner einen Bewehrungsstab
(40) umfasst, der sich Uber die gesamte Breite der
Seitenflache (11), die mit dem Lastlibertragungse-
lement (30) versehen ist, erstreckt, wobei der Be-
wehrungsstab (40) an den Flachenabschnitten (31)
des Lastlbertragungselements (30) derart anliegt,
dass Lasten von dem Briickenelement (20) auf das
erste Bauelement (1) durch das Lastiibertragungs-
element (30) und den Bewehrungsstab (40) tbertra-
gen werden kénnen, wobei der Bewehrungsstab
weiterhin gebogen ist und sich Uber wenigstens ei-
nen Teil der Breite angrenzender Seitenflachen (12,
13) erstreckt, woraufhin er gebogen ist und sich in
einer Langsrichtung der Seitenflachen (11, 12, 13,
14) in einer Richtung weg von der offenen Seite (16)
des Kastenelements erstreckt.

Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet, dass an einer Seitenflache (11) des Kas-
tenelements (10) zwei Lastibertragungselemente
(30) angeordnet sind, die in der Nahe entgegenge-
setzter Rander der Seitenflaiche (11) positioniert
sind.

Anordnung nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass sich das/die Lastibertra-
gungselement(e) (30) von der offenen Seite (16) des
Kastenelements (10) und der Lange nach Uber die
Seitenflaiche (11) des Kastenelements (10) er-
streckt/erstrecken.

Anordnung nach den Anspriichen 2 und 3, dadurch
gekennzeichnet, dass sich die Lastiibertragungs-
elemente (30) der Breite nach von den entgegenge-
setzten Randern und in einer Richtung zueinander
erstrecken.

Anordnung nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Lastiibertragungselemente (30)
aus Elementen ausgebildet sind, die einen im We-
sentlichen runden Querschnitt aufweisen.

Anordnung nach Anspruch 2, dadurch gekenn-
zeichnet, dass sich eine Mittellinie eines Quer-
schnitts des Lastiibertragungselements (30) in einer
Projektion hinab auf die Seitenflache (11), an der
das Lastlbertragungselement (30) angeordnet ist,
in einem Abstand vom Rand der Seitenflache (11)
befindet.

Revendications

Agencement de systeme d’assemblage pour des
éléments de construction (1, 2), lequel systéme d’as-
semblage comprend un élément boitier (10) adapté
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pour un encastrement dans un premier élément de
construction (1), de sorte qu’un cb6té ouvert (16) de
I'élément boiter (10) soit de niveau avec une surface
de I'élément de construction (1), et agencé de sorte
qu’un élément pont (20) puisse étre inséré dansI'élé-
mentboitier (10) qui comprend quatre faces latérales
(11,12, 13, 14) agencées autour du coté ouvert (16)
et une plaque arriere (15), le systéeme d’assemblage
comprenant en outre au moins un élément de trans-
mission de charge (30) qui est agencé a I'extérieur
sur au moins une face latérale (11) de I'élément boi-
tier (10), I'au moins un élément de transmission de
charge (30) étant configuré avec une face arrondie
définissant deux portions de surface (31) qui sont
tournées en éloignement de la face latérale (11) de
I'élément boitier et en éloignement 'une de I'autre,
caractérisé en ce que I'agencement de systéme
d’assemblage comprend en outre une barre d’arma-
ture (40) s’étendant a travers la largeur entiére de la
face latérale (11) pourvue de I'élément de transmis-
sion de charge (30), la barre d’armature (40) butant
contre lesdites portions de surface (31) de I'élément
de transmission de charge (30), de sorte que des
charges puissent étre transmises de I'élément pont
(20) au premier élément de construction (1) au
moyen de I'élément de transmission de charge (30)
et de la barre d’armature (40), la barre d’armature
étant en outre repliée et s’étendant a travers au
moins une partie de la largeur des faces latérales
(12, 13) adjacentes, aprés quoi elle est repliée et
s’étend dans une direction longitudinale des faces
latérales (11, 12, 13, 14), dans un sens en éloigne-
ment du cbté ouvert (16) de I'élément boitier.

Agencement selon la revendication 1, caractérisé
en ce que, au niveau d’'une face latérale (11) de
I'élément boitier (10), deux éléments de transmis-
sion de charge (30) sont agencés, positionnés a
proximité de bords opposés de la face latérale (11).

Agencement selon la revendication 1 ou 2, carac-
térisé en ce que le ou les éléments de transmission
de charge (30) s’étendent a partir du c6té ouvert (16)
de I'élément boitier (10) et dans la direction de la
longueur a travers la face latérale (11) de I'élément
boitier (10).

Agencement selon les revendications 2 et 3, carac-
térisé en ce que les éléments de transmission de
charge (30) s’étendent dans la direction de lalargeur
a partir des bords opposés et dans un sens |'un vers
l'autre.

Agencement selon la revendication 2,

caractérisé en ce que les éléments de transmission
de charge (30) sont formés d’éléments qui ont une
section transversale essentiellement ronde.
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Agencement selon la revendication 2, caractérisé
en ce qu’une ligne centrale d’une section transver-
sale de I'élément de transmission de charge (30)
dans une projection vers le bas sur la face latérale
(11) sur laquelle est agencé I'élément de transmis-
sion de charge (30), est située a distance du bord
de la face latérale (11).
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