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(54) Prefabricated construction element

(57) A construction element (2, 42) made from two
concrete slabs (4, 6, 44, 46) with a space in-between
offers a simple way of placing a floor or wall in a building
under construction. The space between the concrete
slabs (4, 6, 44, 46) is accessible through openings be-
tween concrete slabs (4, 6, 44, 46) placed next to one
another. Conduits and pipes (30) can be installed in the

space. The openings between the concrete slabs (4, 6,
44, 46) are covered by covering panels (26) in such a
manner that an even floor or wall is created.

Once the construction of the building is completed,
the conduits and pipes (30) can easily be accessed by
removing the covering panels (26) and can be repaired
or new conduits (30) can be installed.
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Description

[0001] The present invention relates to a prefabricat-
ed construction element comprising a first concrete
slab.
[0002] Prefabricated construction elements of this
type are well known in the prior art. The prefabricated
construction elements are used for floors and walls.
Such prefabricated floor elements are concrete slabs
which can form a span between two walls by laying the
floor elements on or against a wall or another structure
on at least two of their sides. Vertical placement of the
construction elements enables them to be used as a
wall. Structures of this type are used in the construction
of houses as well as offices and commercial properties.
[0003] In order to form a floor, floor elements are laid
in such a manner that their edges abut, following which
a covering floor is fitted over the floor elements. The cov-
ering floor is intended for structural strength and finish-
ing of the floor.
[0004] A drawback of a floor structure of this type is
that it is no longer possible to arbitrarily install conduits
in the floor after production of the floor elements. During
production, a floor element may be provided with, for
example, a central electrical junction box and cables
leading to it can be incorporated in the covering floor
later. In addition, cables with a relatively small height
can be arranged in the covering floor, for, for example,
floor connections for computer networks and the like,
but the locations for such connections can only be de-
termined before the covering floor is fitted. Once the
covering floor has been fitted, the connections can no
longer be moved.
[0005] However, in many buildings, there are also
conduits with a large cross section, such as for example
sewer conduits and air-conditioning conduits, running
through various rooms. Such conduits are then ar-
ranged under the floor and a removable system ceiling
is subsequently fitted under the conduits in order to hide
the conduits from view, while ensuring that they are ac-
cessible in case modifications have to be made or mal-
functions have to be rectified. Conduits with a small
cross section can likewise be fitted under the floor, but
above the system ceiling, in order to provide flexibility
regarding the position of connections for a computer
network or the like.
[0006] The known structure of a floor made from pre-
fabricated floor elements and a lowered system ceiling
requires additional work for attaching conduits to the
floor elements and for attaching the ceiling underneath
the latter. In addition, connecting cables have to be run
down for connections, such as computer connections,
in vertical cable ducts, for example. However, for sewer
conduits, in many cases holes have to be made in the
floor elements in order to connect, for example, a toilet
bowl above the floor element to a sewer conduit under
the floor element. This may cause undesirable noises
on the storey beneath it.

[0007] Conduits are often arranged in walls in order
to hide them from view. To this end, special ducts are
accommodated in the design of a building or grooves
are provided in the walls in order to accommodate con-
duits therein and the grooves are subsequently con-
cealed again, for example by plastering the wall.
[0008] It is an object of the present invention to pro-
vide a construction element in which the conduits can
easily be arranged in a floor or wall and in which, if de-
sired, the conduits remain accessible in order to modify
existing connections, to fit new connections or to rectify
malfunctions.
[0009] The object mentioned above is achieved by
means of a prefabricated construction element which
comprises a first concrete slab of a first length and a first
width, and which furthermore comprises a second con-
crete slab of a second length and a second width, the
first and second concrete slabs being placed at a dis-
tance from one another as well as substantially parallel
with respect to one another and being connected by a
load-bearing structure.
[0010] With a prefabricated construction element ac-
cording to the present invention, which is used as a floor
element, the side of the first concrete slab remote from
the second concrete slab may serve as a ceiling and the
side of the second concrete slab remote from the first
concrete slab may serve as a floor. Furthermore, the
construction element may serve as a wall if placed ver-
tically. As the concrete slabs are placed at a distance
from one another, there is a space between the two con-
crete slabs. This space can be used to accommodate
conduits. The distance between the slabs can be cho-
sen almost completely arbitrarily during production of
the construction elements, for example depending on
the conduits which have to (be able to) be accommo-
dated therein.
[0011] The load-bearing structure has a load-bearing
capacity which is such that the space between the slabs
does not have to be filled with any other material in order
to attain sufficient load-bearing capacity, both when
used as a floor element and as a wall element. There-
fore, the conduits can be accommodated in the space
between the first and second concrete slab. Conduits
can thus be moved, replaced, repaired or added at any
time. It is also possible to fit floor or wall connections in
arbitrary locations to the conduits placed in the floor or
wall after the construction elements have been installed.
[0012] Preferably, the second length is smaller than
the first length and/or the second width is smaller than
the first width. If a number of floor elements are placed
laterally next to one another in order to form a ceiling or
a floor, with the first concrete slabs bearing on a wall or
other supporting structure and laterally abutting, an
opening remains between the adjacent second concrete
slabs. This opening ensures that the space is easily ac-
cessible, even after the floor elements have been
placed. Said opening can be covered in a simple man-
ner with a panel suitable for the purpose, so that an even
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floor and/or a continuous ceiling is created.
[0013] Of course, it is likewise possible to choose the
second concrete slab to be larger than the first, an open-
ing being created between the adjacent first concrete
slabs after the floor element has been placed, so that
the space between the concrete slabs is accessible from
underneath. The floor element can then bear with a con-
crete slab on a supporting structure or the floor element
can bear on the supporting structure via one or more
edges of a concrete slab.
[0014] The load-bearing structure is advantageously
made of metal and has an open structure in the direction
of the first and second length and/or in the direction of
the first and second width. A strong open load-bearing
structure can easily be produced using metal. Such an
open structure of the load-bearing structure makes it
possible to run conduits through the load-bearing struc-
ture. The more openings and the larger the openings in
the load-bearing structure, the easier it is to arrange
conduits in the space between the first and second con-
crete slabs along an arbitrary path.
[0015] Preferably, the load-bearing structure consists
of a number of load-bearing elements, each load-bear-
ing element comprising a first and a second metal beam
and metal bars fitted in-between the latter, each pair of
successive bars forming a triangle with one of the metal
beams, and the first metal beam being disposed, at least
partly, in the first concrete slab and the second metal
beam being disposed, at least partly, in the second con-
crete slab.
[0016] A load-bearing element of this type is rigid and
has a great load-bearing capacity. The metal is prefer-
ably steel and in particular reinforcing steel. Further-
more, the metal, in particular steel, is preferably tubular,
which further increases the strength of the structure.
[0017] The present invention furthermore relates to a
floor and a wall which respectively comprise at least one
floor element and one wall element according to the
present invention.
[0018] Preferably, a concrete layer is arranged on a
surface formed by installing a number of concrete slabs
of a number of construction elements as floor elements.
The concrete layer ensures a diaphragm action, as a
result of which the structure is strengthened further,
sound insulation and/or thermal insulation.
[0019] If the conduits do not have to be accessible af-
ter having been fitted, or if a very heavy or a very strong
floor is desired, the space between the first and second
concrete slabs can at least partially be filled with heavy
concrete or cellular concrete.
[0020] In order to further strengthen the floor, a rein-
forcement may be arranged in the concrete applied after
the construction element has been placed. The rein-
forcement ensures an improved diaphragm action.
[0021] With a wall comprising at least one construc-
tion element according to the present invention, the
space between the first and the second concrete slab is
at least partially filled with cellular concrete or heavy

concrete, thus providing a strong wall. In addition, it is
possible to introduce thermal or sound insulation mate-
rial in a simple manner into the space between the first
and second concrete slabs.
[0022] Furthermore, the present invention relates to
a covering panel which is clearly intended for covering
the openings between the floor elements in a floor ac-
cording to the present invention. The dimensions of the
covering panels correspond to the dimensions of the
opening between the first and second concrete slabs af-
ter the latter have been placed. In this case, a covering
panel may be of a length equal to the opening between
the concrete slabs or a smaller length, so that the entire
length of the concrete slabs can be covered with a
number of covering panels.
[0023] If the construction elements are being used as
a floor, the covering panels have to be suitable to sup-
port a predetermined minimum weight. A covering panel
of this type may be provided with connecting sockets
which are installed during production, for example for a
computer network connection, for air supply and/or dis-
charge or for an electrical connection.
[0024] The present invention furthermore relates to a
method for producing a floor element according to the
present invention, comprising producing a load-bearing
element for a load-bearing structure, producing a first
concrete slab in connection with said load-bearing struc-
ture and producing a second concrete slab in connec-
tion with said load-bearing structure, said load-bearing
element comprising a first and a second metal beam and
metal bars fitted in-between the latter, each pair of suc-
cessive bars forming a triangle with one of the metal
beams. The production of the load-bearing element
comprises substantially simultaneously welding a bar to
the first beam and to the second beam, which prevents
the bars from becoming warped during welding.
[0025] Preferably, each bar is welded to each beam
along two seams in order to provide a strong connection.
Each bar is attached to a beam with its preferably ob-
lique end side. If only one weld seam is used, a bar may
bend or pivot about the weld seam and may even break
away. By using two weld seams, preferably opposite
one another viewed in the direction of the end side of
the bar, the weld seams cannot act as a pivot and, in
addition, a stronger connection is achieved. Simultane-
ous welding of the two seams prevents the bar from be-
coming warped during welding.
[0026] Simultaneous welding according to the above
method is preferably carried out using a welding robot,
which not only welds simultaneously, but also for an
equal period and over an equal length of every weld
seam. In this manner, identical and strong welded joints
are produced which generate as little tension as possi-
ble in the bars.
[0027] The invention will be described in more detail
below with reference to a non-limiting exemplary em-
bodiment which is shown in the attached drawing and
in which:
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Fig. 1 shows a cross section of a construction ele-
ment according to the present invention,
Fig. 2 shows a view of a load-bearing element of a
load-bearing structure for a construction element
according to the present invention,
Fig. 3 shows a cross section of a floor according to
the present invention,
Fig. 4 shows a cross section of a wall and a floor
supported by said wall, both comprising a construc-
tion element according to the present invention,
Fig. 5 shows a cross section of an embodiment of
a floor element fitted to a wall element, and
Fig. 6 shows a floor according to the present inven-
tion, the space between the concrete slabs of the
floor element being accessible from below.

[0028] Fig. 1 shows a construction element 2 which is
constructed from a first concrete slab 4 and a second
concrete slab 6. With the illustrated construction ele-
ment 2, the second concrete slab 6 is of a smaller width
than the first concrete slab 4. The length of the first con-
crete slab 4 and the length of the second concrete slab
6 may be equal or one of the two lengths may be smaller,
depending on the use and the chosen design.
[0029] A steel load-bearing structure is disposed be-
tween the first and second concrete slabs 4, 6. The load-
bearing structure comprises a first load-bearing element
8a and a second load-bearing element 8b. The two load-
bearing elements 8a and 8b are at an angle with respect
to one another for structural rigidity and strength.
[0030] A construction element 2 may also comprise
more than two load-bearing elements, depending on the
desired width of the construction element 2, a minimum
weight to be supported, a span to be bridged and pos-
sible other aspects which depend on the individual case.
Each construction element 2 can be designed for an in-
dividual case, based on a span to be bridged, a mini-
mum weight to be supported and other criteria, such as
conduits to be installed.
[0031] Fig. 2 shows a load-bearing element 8 with two
beams 10a and 10b and bars 12 fitted in-between the
latter. Each pair of successive bars 12 forms a triangle
together with one of the beams 10a, 10b. The geometry
of the triangle may be chosen on the basis of the desired
height of the construction element and the desired
strength. The beams 10a and 10b are disposed in the
concrete slabs 4, 6.
[0032] Fig. 2 shows a construction element which has
been installed as a floor element and rests on a wall 14.
The load-bearing element 8 according to the present in-
vention is incorporated into the concrete slab 6 which
has been placed on a supporting body, such as the load-
bearing wall 14. This concrete slab is further supported
in at least one other location of the floor element. Pref-
erably, the floor element is supported at locations where
one or two bars 12 are connected to the beam 10b, as
is shown in Fig. 2. In Fig. 2, the floor element is in fact
supported at one end by the wall 14 and at the support-

ing location, a bar 12a is connected to the beam 10b.
This prevents the beam 10b from bending under the
load to be borne at the supporting location.
[0033] The configuration of the beams 10a, 10b and
the bars 12 in the form of adjoining triangles shown in
Fig. 2 has been chosen for structural strength and rigid-
ity which are inherent to such triangular configurations,
as is known in the field. However, other configurations
are also possible, as long as the strength of the structure
remains sufficient.
[0034] With the load-bearing element 8 shown in Fig.
2, the bars 12 have been welded to the beams 10. For
a strong construction, each bar 12 has been welded to
each beam at two spots or along two seams. When a
bar 12 is welded in one spot or along one seam, the bar
12 may deform and thus make welding along the second
seam or to the second beam difficult or impossible, and
if it is still possible, undesirable stresses will occur in the
load-bearing element 8. In order to prevent this problem,
the bars are preferably welded simultaneously to the
beam at the two spots or along the two seams. In this
case it is advantageous if the welding is carried out by
an automatic welding device, as such a device produces
two (or more) substantially identical welds, as a result
of which stresses in the respective materials are re-
duced further. Deformations of the bars 12 are further
reduced by producing the total of four welds on the two
beams simultaneously, preferably using an automatic
welding device. By means of this method, it is possible
to produce straight and strong load-bearing elements,
which enables the production of floor elements accord-
ing to the present invention.
[0035] Fig. 3 shows an embodiment of a floor made
up of construction elements 2 according to the present
invention, in which use is made of a load-bearing con-
struction comprising three load-bearing elements 20a,
20b, 20c. The use of three load-bearing elements can
result in a greater load-bearing capacity and/or greater
rigidity of the construction element. As a result, it is pos-
sible to construct and use wider and/or longer concrete
slabs 4, 6. It is also possible to use a load-bearing struc-
ture of this type in order to enable a floor to bear a great-
er load.
[0036] Fig. 3 shows a number of construction ele-
ments 2 according to the invention. The construction el-
ements 2 are placed next to one another and form a con-
tinuous surface on the side of the concrete slabs 6. This
continuous surface may, as illustrated, be located at the
bottom and act as a ceiling, but may also be located on
any other side, depending on the use.
[0037] After the construction elements 2 have been
placed next to one another, a concrete layer 22 is dis-
posed between the two concrete slabs 4, 6 on the con-
crete slabs 6. A reinforcement 24 is arranged in the con-
crete layer 22 above a joint between adjacent construc-
tion elements 2. The concrete layer 22 ensures a dia-
phragm action, as a result of which the entire structure
is reinforced. Incidentally, depending on the use, the en-
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tire space between the concrete slabs 4, 6 may be filled
with concrete, cellular concrete or another material, for
example a sound- or vibration-dampening material and/
or thermal insulation material.
[0038] Openings between the concrete slabs 4 are
covered with a covering panel 26. The covering panel
26 can be made from any material, depending on the
desired strength and use. The covering panels 26 and
the concrete slabs 4 together form a surface, the cover-
ing panels, if desired, being removable in order to ac-
cess the space between the concrete layer 22 and the
concrete slabs 4.
[0039] There is a space between the concrete layer
22 on one side and the concrete slabs 4 and the cover-
ing panels 26 on the other side for installing electrical
cables 29 and other conduits 30. If the covering panels
26 have been fitted so as to be removable and replace-
able, the cables/conduits 29, 30 are easily accessible in
case of malfunctions or new conduits and/or pipes can
easily be installed in the gap. In Fig. 3, the electrical ca-
bles 29 are connected to an electrical junction box,
which is arranged in a concrete slab 6.
[0040] Depending on the choice of the load-bearing
structure, i.e. the configuration thereof, the materials
used and the form of the section of the bars 12 and the
beams 10, etc., the construction elements 2 can bridge
spans of up to 20 metres at least.
[0041] Fig. 4 illustrates a floor element 2 and a wall
element 42 according to the present invention. The floor
element 2 comprises a first concrete slab 4 and a sec-
ond concrete slab 6, the first concrete slab 4 being wider
than the second concrete slab 6. As a result of the first
concrete slab 4 protruding relative to the second con-
crete slab 6, the floor element 2 can easily be placed on
a load-bearing structure.
[0042] In the embodiment shown in Fig. 4, the first
concrete slab 4 rests on a first concrete slab 44 of a wall
element 42 according to the present invention. The sec-
ond concrete slab 46 is higher than the first concrete
slab 44, namely such that the end side of the second
concrete slab 46 is level with the top of the first concrete
slab 4 of the floor element 2.
[0043] It can clearly be seen from Fig. 4 that the space
between the first and the second concrete slab 4, 6 in
the floor element 2 is greater than that of the wall ele-
ment 42. Furthermore, the concrete slabs 4, 6 of the
floor element 2 are thicker than those of the wall element
42. Such a difference in dimensions is not required and
only depends on the desired strength. All dimensions of
the construction elements may be selected to be differ-
ent, depending on function and desired strength and
space and other parameters.
[0044] In addition to the beams 10, bars 12, concrete
layer 22 and conduits 30 already shown in the previous
figures, Fig. 4 shows a reinforcement 24 which also pro-
vides a connection between the concrete layer 22 and
the first concrete slab 44 of the wall element 42. This
results in a strong connection between the floor element

2 and the wall element 42. The conduits 30, which are
arranged between the concrete slabs 4, 6 of the floor
element 2, are connected to the conduits 30 in the wall
element 42 by means of a coupling piece 31. However,
a coupling piece 31 is not essential, but does simplify
installation of the conduits 30.
[0045] The space between the concrete slabs 44, 46
of the wall element 42 may remain empty (except for the
conduits 30 installed therein) or this space can be filled
with any material, for example sound insulation, thermal
insulation material, sand or concrete, depending on the
desired properties of the wall.
[0046] Fig. 5 shows another embodiment of a connec-
tion between a wall and a floor element 42, 2 according
to the present invention. In this embodiment, a first, rel-
atively large concrete slab 6 rests on a wall element 42A,
while a second, relatively small concrete slab 4 above
it forms a floor. A filling material 22, for example con-
crete, is disposed in the first wall element 42A.
[0047] A second wall element 42B is placed in the first
wall element 42A. The wall element 42B comprises two
concrete slabs 44, 46, which in the position shown are
vertically level. The second wall element 42B is likewise
filled with a material 48. Preferably, this material 48 is
the same as the filling material 22 with which the first
wall element 42A is filled and the material 48 provides
a connection to the filling material 22. Although this has
not been shown, a reinforcement material may be ar-
ranged in the filling material 22, 48 in order to further
reinforce the connection.
[0048] Fig. 6 shows a further embodiment of a con-
struction element according to the present invention
which acts as a floor element. The floor element com-
prises a first concrete slab 6 which forms a continuous
floor surface with the adjacent floor elements. The floor
element furthermore comprises two concrete slabs 4A
and 4B which are each connected separately by means
of a load-bearing structure with load-bearing elements
20 according to the present invention to the first con-
crete slab 4. The concrete slabs 4A and 4B form a ceiling
for a storey running beneath the floor elements, cover-
ing panels 26 closing the ceiling surface. The covering
panels 26 are removable so that conduits 30 are easily
accessible. Connections for the conduits 30 can easily
be installed in the covering panels 26, as well as for ex-
ample an electrical junction box 28.
[0049] In order to provide a strong structure by form-
ing a diaphragm which ensures diaphragm action, a
cover layer 32 may be provided on the top of the floor
element. In addition, a reinforcement may be arranged
in the cover layer 32.
[0050] The construction elements according to the
present invention are particularly suitable for use in
commercial properties which require many cables/con-
duits, such as for example hospitals, where many elec-
trical devices are often moved around and furthermore
conduits for air treatment, oxygen and the like have to
be accessible near each bed. Likewise, office environ-
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ments where electrical appliances are being used in in-
creasing numbers at each work station and more and
more air treatment is being applied, space in the floors
and/or the walls offers possibilities. A floor and/or wall
according to the present invention, for example, make
the well-known cable ducts on the walls of offices redun-
dant.

Claims

1. Prefabricated construction element (2, 42) which
comprises a first concrete slab (4, 44) of a first
length and a first width characterized in that the
construction element comprises a second concrete
slab (6, 46) of a second length and a second width,
in which the first and second concrete slabs (4, 6,
44, 46) are placed at a distance from one another
as well as substantially parallel with respect to one
another and are connected by a load-bearing struc-
ture.

2. Prefabricated construction element according to
claim 1, in which said second length is smaller than
said first length.

3. Prefabricated construction element according to
claim 1 or 2, in which said second width is smaller
than said first width.

4. Prefabricated construction element according to
one of the preceding claims, in which the load-bear-
ing structure (8) has an open structure in the direc-
tion of the first and second length and/or in the di-
rection of the first and second width.

5. Prefabricated construction element according to
claim 4, in which the load-bearing structure com-
prises a number of load-bearing elements (8, 20),
each load-bearing element (8) comprising a first
and a second metal beam (10) and metal bars (12)
fitted in-between the latter, each pair of successive
bars (12) forming a triangle with one of the metal
beams (10), and the first metal beam (10) being dis-
posed, at least partly, in the first concrete slab (4)
and the second metal beam (10) being disposed, at
least partly, in the second concrete slab (6).

6. Prefabricated construction element according to
one of the preceding claims, in which the load-bear-
ing is produced of steel and in particular reinforcing
steel.

7. Floor comprising at least one construction element
according to one of the preceding claims.

8. Floor according to claim 7, in which a concrete layer
(22, 32) is arranged on a surface formed by install-

ing a number of concrete slabs (4, 6, 44, 46) of a
number of construction elements (2, 42) as floor el-
ements.

9. Floor according to claim 7 or 8, in which the space
between the first and second concrete slabs (4, 6,
44, 46) is at least partially filled with cellular con-
crete, heavy concrete, thermal insulation material
or sound insulation material.

10. Floor according to claim 8 or 9, in which a reinforce-
ment (24) is arranged in concrete applied after a
construction element (2) has been installed.

11. Wall comprising a prefabricated construction ele-
ment (42) according to one of the claims 1-6.

12. Wall according to claim 11, in which the space be-
tween the first and second concrete slabs (44, 46)
is at least partially filled with cellular concrete, heavy
concrete, thermal insulation material or sound insu-
lation material.

13. Wall according to claim 12, in which a reinforcement
(24) is arranged in concrete (48) applied after a con-
struction element (42) has been installed.

14. Covering panel clearly intended for covering open-
ings between construction elements (2, 42) in a
floor according to one of claims 7 - 10 or a wall ac-
cording to one of claims 11 - 13.

15. Method for producing a construction element ac-
cording to one of the claims 1 - 6, the method com-
prising:

producing a load-bearing element (8) for a
load-bearing structure,
producing a first concrete slab (4, 44) in con-
nection with said load-bearing structure, and
producing a second concrete slab (6, 46) in
connection with said load-bearing structure,
said load-bearing element (8) comprising a first
and a second metal beam (10) and metal bars
(12) fitted in-between the latter, each pair of
successive bars (12) forming a triangle with one
of the metal beams (10) and production of the
load-bearing element (8) comprising substan-
tially simultaneously welding a bar (12) to the
first beam (10) and to the second beam (10).

16. Method according to claim 15, in which the welding
of a bar (12) to a beam (10) comprises welding si-
multaneously along two seams.
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