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A JOINING SYSTEM ARRANGEMENT FOR BUILDING ELEMENTS
The present invention relates to a joining system arrangement for building elements.

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 embedded
the building element. A bridge element is further provided in this box element. The
bridge element will, in a joined 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.

In joining 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 it is embedded into
the building element. In this connection, there are a couple 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 element. 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 element and the box
element. This further means that it is possible to obtain load transmission from the
bridge element 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 element, 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 normally
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 they might damage the reinforcing bar. The
configurations 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.
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There is therefore a desire to provide a joining system in which these undesirable
features are eliminated or reduced.

This is achieved by means of a joining system arrangement as disclosed in the
following claims.

A joining system arrangement for building elements 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 invention 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 element. 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 element, 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 building elements after they have been connected using a joining
system according to the invention. The box element in the joining system comprises
four side faces arranged around the open side and a back plate. It is an essentially
closed box element, such that it can be embedded 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.

According to the invention, the joining system further comprises at at least one side
face of a box element, 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 transmitting elements will be directed
upwards, but other orientations are also conceivable.

The box element according 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 a length which
extends from the open side to a back plate. The back plate is arranged at an opposite
side of the box element in relation to the open side. The side faces also have a



10

15

20

25

30

35

WO 2012/084327 PCT/EP2011/069488

thickness, which is the plate thickness of the side faces, and the distance between an
interior surface of the side face and an exterior surface of the side face.

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 reinforcement in the building element. Having two surface
portions with a rounded face also provides the combination of box element and load
transmitting element with a curved edge portion, which will mean that the
reinforcement can quite easily be placed in abutment against the load transmitting
element without the reinforcement being damaged. This will mean better load
transmission from bridge element to building element has been obtained, and that it
has also been obtained in such a way that unnecessary deformation of the box
element is prevented.

According to an aspect of the invention, 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 thereof widthways towards the centre of the side faces.
Preferably, the two load transmitting elements exhibit symmetry, 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 a load
transmitting element that extends across the whole width of the side face.

According to a further aspect, the load transmitting 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 direction 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.

According to another aspect of the invention in the case with two load transmitting
elements arranged at a side face of the box element, the load transmitting elements
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may be formed of elements that have an essentially 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 curvature of constant radius,
or a curvature of varying radius. It is also conceivable to have a cross-section that is
essentially 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.

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.

According to a further aspect, the joining system comprises at least one reinforcing
bar that extends across the width of the side face of the box element provided 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 extend 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 direction away from the open side of the box element.

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.

The invention will now be explained in more detail with reference to some non-
limiting examples of the invention that are shown in the appended figures, wherein:

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 details.

Figures 1 A-D show a first embodiment of the 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
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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 transmission is 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.

The box element 10, according to the invention, has arranged on one of its side
faces 11 two load transmitting 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 widthwise in across the side face 11. The load
transmitting elements 30 have a surface 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 element 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
arrangement seen from the side face 14 which is opposite the side face 11 to which
the load transmitting elements 30 are arranged.

Furthermore, it can also be seen from these figures 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
transmitting 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
transmitting elements 30, and some way in the same direction before they are bent
off again into a longitudinal direction of the side faces 11, 12, 13, 14 and extend in
this direction away from the open side 16, some way further than box element 10.
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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 satisfactory
manner, as indicated by the arrows B and C in Fig. 2, even if the bridge element is
given different positions, 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.

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.

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.
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PATENT CLAIMS

1. A joining system arrangement for building elements (1, 2), which joining
system comprises a box element (10) adapted for embedment in a first building
element (1), such that an open side (16) of box element (10) will be flush with a
surface of the building element (1), and arranged such that a 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),
characterised in that the joining system, at at least one side face (11) of box
element (10), further comprises at least one load transmitting element (30), which is
so configured that at least two surface portions (31) are formed, constituting a
rounded face, which are turned away from the side face (11) of the box element and
from each other.

2. An arrangement according to claim 1, characterised in that ata side
face (11) of the box element (10) there are arranged two load transmitting elements
(30), positioned close to opposite edges of the side face (11).

3. An arrangement according to claim 1 or 2, ch aracterised in that the
load transmitting element(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).

4. An arrangement according to claims 2 and 3, characterised in that the
load transmitting elements (30) extend widthwise from the opposite edges and in a
direction towards each other.

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

6. An arrangement according to claim 2, characterised in that a centre
line of a cross-section of the load transmitting element (30) in a projection down
onto the side face (11) to which the load transmitting element (30) is arranged, is
located at a distance from the edge of the side face (11).

7. An arrangement according to one of the preceding claims, characterised
in that the joining system further comprises at least one reinforcing bar (40) which
extends across the width of the side face (11) provided with the load transmitting
element (30), and it bends off and extends further across at least a part of the width
of adjacent 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.



