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Description

[0001] The presentinvention relates to a self-support-
ing sandwich panel for constructing a floor placed on a
support construction.

[0002] Self-supporting sandwich panels are known.
Such a panel comprises a sandwich construction of two
parallel skins which are mutually connected by means of
a layer of core material. Because of this sandwich con-
struction it is possible to provide a panel which has a
relatively high bending stiffness and a relatively low
weight compared to a solid panel. The relatively high
bending stiffness and the relatively low weight of a sand-
wich panel make the sandwich panel suitable as self-
supporting panel in building structures, i.e. as panel with
which a span can be realized between two support points
without supporting the panel between the support points.
[0003] Self-supporting sandwich panels are frequently
applied in building structures as construction element for
constructing walls and roofs, but not however as con-
struction element for constructing a floor placed on a sup-
port construction.

[0004] When constructing a floor placed on a support
construction, floor elements in the form of rectangular
panels are generally applied which are each placed with
two mutually opposite edges on the support construction.
By laying a plurality of such floor elements adjacently of
each other on the support construction, i.e. in each case
with the long sides against each other and the short sides
placed on the support construction, a floor placed on the
support construction is obtained wherein each floor panel
forms a part of the overall floor surface area. In such a
floor construction allowance is made in the construction
of each floor panel for a distributed load on the floor panel
resulting from its own weight transversely of the floor sur-
face. Allowance is additionally made for an external load
resulting from the use as floor, in the form of an additional
distributed load transversely of the floor surface. Each
floor element is constructed here such that it can with-
stand the shear force and the bending moment occurring
in the floor element as a result of the overall load.
[0005] Particularly because of the relatively great dis-
tance which has to be bridged by a floor element, also
referred to as span, and the relatively great external load
on a floor element transversely of the floor surface in the
case of such a floor placed on a support construction,
the shear force and the bending moment occurring in a
floor element are relatively high compared to the shear
force and the bending moment occurringin awall element
or roof element.

[0006] The presentinvention has for its object, among
others, to provide a self-supporting sandwich panel which
is particularly suitable for construction of such a floor
placed on a support construction.

[0007] The self-supporting sandwich panel according
to the invention comprises for this purpose two parallel
skins mutually connected by means of a layer of core
material, wherein, for the purpose of placing the sand-
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wich panel on the support construction, at least one of
the edges of the sandwich panel is provided with at least
one beam which mutually connects the two parallel skins
and which extends in the layer of core material from the
associated edge in the direction of an opposite edge over
a part of the distance between the two opposite edges.
[0008] Intheself-supporting sandwich panelaccording
to the present invention use is made in unconventional
manner of the properties of a self-supporting sandwich
panel and the distribution of shear force and bending
moment in a floor element in order to arrive at a self-
supporting sandwich panel which is particularly suitable
for construction of a floor placed on a support construc-
tion.

[0009] Inordertowithstand therelatively greatbending
moment which occurs in the sandwich panel according
to the invention when it is applied as floor element use
is made of the property of a sandwich panel that a rela-
tively great increase in the bending stiffness, i.e. the re-
sistance to bending moment occurring in the panel, can
be realized with a relatively small increase in the thick-
ness of the sandwich panel, i.e. with a relatively small
increase in the thickness of the layer of core material
and/or the thickness of the skins.

[0010] With arelatively smallincrease in the thickness
of asandwich panelthe shear strength, i.e. the resistance
to shear force occurring in the panel, will however only
increase in small measure.

[0011] As aresult the thickness of the sandwich panel
would have to increase to such an extent in order to with-
stand the relatively great shear force which occurs in the
sandwich panel when applied as floor element that as a
result of the weight and the thickness thereof the resulting
panel would no longer be suitable as floor element.
[0012] In order to withstand the relatively great shear
force occurring in the sandwich panel according to the
invention when applied as floor element use is made of
the beam which mutually connects the two parallel skins
and which extends in the layer of core material from an
edge of the panel in the direction of an opposite edge
over a part of the distance between the two opposite edg-
es. In the part of the sandwich panel in which it extends
this beam transmits shearforce occurring in the sandwich
panel to the support construction on which the associated
edge lies. In the area lying on either side in transverse
direction of the beam, the beam draws toward it shear
forces occurring in the skins and the core material so that
in this area the skins and the core material are partially
relieved of the shear force occurring there. In a sandwich
panel according to the invention the beam extends over
only a part of the distance between the two opposite edg-
es. A part of this distance is therefore free of the beam.
In the area free of the beam the skins and the layer of
core material are notrelieved of the shear force occurring
in this area.

[0013] In the construction of a floor as described
above, in the case of a distributed load the shear force
occurring in the floor element decreases as the distance
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to the edge with which the floor element lies on the sup-
port construction increases. With a sandwich panel ac-
cording to the invention it is possible by applying the
beam which extends in the layer of core material to par-
tially relieve the skins and layer of core material of shear
force, over a distance from the edge with which the panel
is placed in the direction of the opposite edge, in an area
close to the placing position where the shear force is
relatively high, and not to relieve the skins and layer of
core material of shear force in an area which lies further
away from the placing position and where the shear force
is relatively low.

[0014] Because the beam does not extend over the
whole distance between the two opposite edges, the
weight increase resulting from the addition of the beam
can remain small. Because the beam moreover draws
to it the shear force occurring in the skins and the core
material in the area lying on either side of the beam in
transverse direction of the beam, it is possible with a sin-
gle beam or a number of parallel beams positioned at a
distance from each other to partially relieve the skins and
the layer of core material close to the placing position
over the whole width of the panel, i.e. over the whole
distance transversely of the beam(s). This fact also con-
tributes toward the weightincrease resulting from the ad-
dition of the beam remaining small.

[0015] The measure of the at least one beam in the
layer of core material in the sandwich panel according to
the invention, with a small increase in the thickness of
the panel and a small increase in the weight, thus makes
the sandwich panel particularly suitable for construction
of a floor placed on a support construction. The measure
of the at least one beam can be implemented in simple
manner here in the existing methods for manufacturing
sandwich panels.

[0016] In a sandwich panel according to the invention
the skins and the layer of core material are particularly
connected by means of glueing.

[0017] In a sandwich panel according to the invention
the at least one beam is preferably connected to the skins
by means of glueing.

[0018] The sandwich panel according to the invention
is preferably rectangular and at least one of the edges
on the short side is provided with the at least one beam.
From the associated edge the at least one beam then
extends parallel to the edges on the long side in the di-
rection of the opposite edge. The length of the beam is
smaller than the length of the sandwich panel.

[0019] In a particularly suitable embodiment of the
sandwich panel according to the invention two mutually
opposite edges of the sandwich panel are each provided
with at least one beam extending from the associated
edge in the layer of core material in the direction of an
opposite edge over a part of the distance between the
two opposite edges. In the case of a uniformly distributed
load, for which a floor element is generally designed, and
when the sandwich panel is placed attwo opposite edges
on the support construction, the shear force occurring in
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the skins and the layer of core material decreases from
the two edges in the direction of the opposite edge to
zero in the centre between the two edges. By providing
the two edges with at least one beam the sandwich panel
is partially relieved of the shear force which occurs in the
area close to the two edges and is relatively high there.
In the area halfway between the two opposite edges,
where the shear force which occurs is relatively low, the
sandwich panel can then be free of the beams. The
beams in that case extend from an associated edge in
the layer of core material over a distance which is less
than half the distance between the two edges lying op-
posite each other. In the case of an unevenly distributed
load, forinstance a distributed load with a centre of gravity
at one of the placed edges, the shear force in the area
close to the edge at which the centre of gravity lies will
be higher than in the area close to the opposite edge. In
such a case a sandwich panel according to the invention
can be applied, wherein the panel is provided on only
one of the opposite edges with the at least one beam
which extends in the layer of core material.

[0020] The distance over which the beam extends in
the layer of core material depends on the load which has
to be taken into account, the associated distribution of
the shear force and the shear strength of the skins and
the layer of core material. The beam extends over a dis-
tance in the layer of core material such that the beam
relieves the area close to the edge in which the shear
strength of the skins and the layer of core material is too
low to withstand the shear force occurring there. The
beam preferably extends over a distance in the layer of
core material such that the beam extends to some extent
in the adjacent area in which the shear strength of the
skins and the layer of core material is sufficient to with-
stand the shear force occurring there. It is thus possible
to realize that close to the end of the beam remote from
the edge the skins and the layer of core material have a
shear strength which is sufficient to also withstand pos-
sible concentrations of stress occurring close to that end
of the beam in addition to the shear force occurring there.
In a favourable embodiment the distance over which the
beam extends in the layer of core material is substantially
5% to substantially 15%, more preferably substantially
10% greater than the distance at which the end of the
beam remote from the edge is situated at the location
where the shear strength is precisely sufficient to with-
stand the shear force occurring there.

[0021] When determining the shear strength of the
core material and the skins, account has to be taken of
factors to be considered in accordance with current
standards in the construction industry for safe use as
floor element and for long-term behaviour,

[0022] Inrespectof long-term behaviour it is noted that
the shear strength of the core material decreases by
about 20% over the course of the first year, so from an
initial shear strength to a long-term shear strength. This
latter value must be taken into account in determining
the length of the beam in the layer of core material. It is
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noted by way of elucidating the aspect of long-term be-
haviour that an immediate deformation (sagging) will oc-
cur uponinitial loading of the sandwich panel. If itremains
under load for a long time, the sandwich panel will sag
still further due to settling of the layer of core material.
The effect of an additional permanent deformation oc-
curring due to the longer load duration is referred to as
creep.

[0023] A so-called partial material factor, a factor which
is related to material parameters, will further have to be
taken into accountin determining the distance over which
the beam extends in the layer of core material. Allowance
is made in these safety factors for uncertainties in the
behavioural properties of the core material.

[0024] The above stated factors for long-term behav-
iour and safety are stated in the relevant standards and
Eurocodes. Standard NEN-EN 1990-Eurocode: ‘Basis of
structural design’ thus determines the principles of re-
quirements for safety, utility and durability of construc-
tions, specifies the basis for their design, calculation and
testing and provides guidelines for associated aspects
of the structural reliability. Standard NEN-EN 14509 re-
lates to self-supporting metal sandwich panels - factory-
made products - specifications. The test procedure for
determining the strength and stiffness properties of sand-
wich panels is described here.

[0025] As already described, in a sandwich panel ac-
cording to the invention the beam draws to it shear forces
occurring in the skins and the core material in transverse
direction of the beam in the area lying on either side of
the beam, so that in this area the skins and the core
material are partially relieved of the shear force occurring
there. The beam must have sufficiently great shear
strength to be able to withstand the shear force drawn
thereto. The use of two parallel beams positioned at a
distance from each otherinstead of one beaminthe same
area realizes that the two beams draw to them a part of
the same shear force. Each of the beams need then with-
stand less shear force, so that the shear strength of each
of the beams can be smaller.

[0026] When a plurality of parallel beams lying at a
distance from each other are provided along an edge of
the sandwich panel, the beams can extend over the same
distance in the layer of core material. It is alternatively
possible for the beams to extend over a different distance
in the layer of core material. Itis thus possible for instance
for a sandwich panel according to the invention to be
provided on an edge thereof with three parallel beams
lying at a distance from each other, wherein the central
beam extends over a greater distance in the layer of core
material from the edge than the beams on either side
thereof. When such a sandwich panel is placed for the
purpose of constructing a floor as described above,
wherein two opposite edges of the panel lie on a support
construction and allowance is made for a uniformly dis-
tributed load transversely of the floor surface, the skins
and the layer of core material are then relieved by three
beams in the area from the edge to the distance over
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which the outer two beams extend and where a higher
shear force occurs, while the skins and the layer of core
material are relieved by one beam in the adjoining area
inwhich only the central beam extends and where alower
shear force occurs.

[0027] In a favourable embodiment of the sandwich
panel according to the invention the layer of core material
comprises a layer of rockwool. Rockwool is relatively
lightweight and has good thermally insulating and fire-
resistant properties. The layer of core material preferably
comprises a layer of rockwool, the fibres of which extend
transversely of the skins. A layer of rockwool with fibres
which extend transversely of the skins makes possible a
sandwich panel with exceptional bending stiffness, and
thereby a sandwich panel suitable for withstanding the
relatively high bending momentwhich occurs in the sand-
wich panel when the panel is applied for constructing a
floor placed on a support construction. Such a layer of
rockwool with fibres which extend transversely of the
skins can be realized in particularly suitable manner by
means of so-called rockwool lamellas. The layer of core
material can be constructed from a plurality of sub-layers.
Additionally or alternatively, the layer of core material can
comprise a layer of hard foam, such as XPS (extruded
hard polystyrene foam) or hard PVC foam.

[0028] In a favourable embodiment of the sandwich
panel according to the invention the skins comprise a
steel sheet. The skins can additionally or alternatively
comprise sheets of stainless steel, aluminium, zinc or
plastic composite. As with the layer of core material, it is
the case that the skins themselves can consist of one
layer of material, such as one steel sheet, or of a plurality
of sub-layers, for instance a steel sheet in combination
with a pressure-distributing layer of material.

[0029] A layer of pressure-distributing material in a
skin, particularly in the skin forming a part of the floor
surface in the construction of a floor using the sandwich
panel, makes it possible to distribute point loads, which
are exerted on the floor surface during use of the con-
structed floor, over the sandwich panel so that high local
shear forces in the skins and the layer of core material
are avoided. The layer of pressure-distributing material
preferably comprises a layer of magnesium oxide in a
binding agent or a layer of fibre-reinforced material.
[0030] Inafurtherfavourable embodiment of the sand-
wich panel according to the invention at least one of the
skins has perforations, particularly perforations distribut-
ed uniformly over the surface of the associated skin. In
combination with the layer of core material such perfo-
rations make sound-damping possible. A layer of core
material with good sound-damping properties, such as
rockwool, is preferably applied here. When a sandwich
panel according to the invention is applied in the con-
struction of a floor placed on a support construction, the
skin which lies underneath after placing, if it remains ex-
posed to the space lying under the floor, can be provided
in advantageous manner with the perforations in order
to thus damp sound generated in the space lying under
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the floor.

[0031] In a favourable embodiment of the sandwich
panel according to the invention a fire-resistant layer is
arranged on at least one of the skins.

[0032] In a favourable embodiment of the sandwich
panel according to the invention the sandwich panel com-
prises an additional skin which is connected by means
of an additional layer of core material to one of the skins
and extends parallel to the skins, wherein the skin to
which the additional skin is connected by means of the
additional layer of core material is free of the additional
skin and the additional layer of core material along the
at least one edge provided with the at least one beam.
These measures make a particularly favourable sand-
wich panel possible which has an exceptionally high
bending stiffness because of the additional skin and the
additional layer of core material. This sandwich panel
can be placed on a support construction with the addi-
tional skin facing downward, wherein along the edge pro-
vided with the atleast one beam the sandwich panel does
not lie with the additional skin on the support construction
but with the skin on which the additional layer of core
material and the additional skin are arranged. The atleast
one beam can then transmit shear forces to the support
construction without the beam also extending in the ad-
ditional layer of core material. In a sandwich panel ac-
cording to the invention the bending stiffness can thus
be further increased without modifying the beam.
[0033] In a favourable embodiment of the sandwich
panel according to the invention the beam is a profile
beam. In a preferred embodiment the profile beam is a
beam comprising two parallel flanges which are mutually
connected by means of a web, wherein each flange is
fixed to one of the skins. This enables a particularly ef-
fective connection of the profile beam to the skins, where-
in the orientation of the web relative to the plane in which
the skins extend is guaranteed. Particularly suitable pro-
file beams are an |-profile beam, U-profile beam and Z-
profile beam.

[0034] In a further favourable embodiment of the sand-
wich panel according to the invention at least one edge
of the sandwich panel other than the at least one edge
provided with the at least one beam is configured to cou-
ple the sandwich panel to an adjacent sandwich panel.
When constructing a floor placed on a support construc-
tion, wherein a plurality of rectangular sandwich panels
are placed with the edges on the short side on the support
construction and with the edges on the long side against
each other, it is possible by coupling the adjacent sand-
wich panels along the long side thereof to realize that
unequal sagging of the adjacent sandwich panels along
the coupled edge is avoided in the case of unequal load
on adjacent sandwich panels. The sandwich panel is
preferably provided along the associated edge with a U-
shaped recess in which a coupling element can be re-
ceived for coupling the associated edge to an edge of an
adjacent sandwich panel.

[0035] Thepresentinvention also relates to afloor con-
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struction comprising a support construction and a sand-
wich panel according to the invention placed on the sup-
port construction, wherein the sandwich panel is placed
on the support construction with the edge provided with
the at least one beam.

[0036] The presentinvention also relates to a method
for manufacturing a sandwich panel, comprising the
steps of mutually connecting two parallel skins by means
of a layer of core material, wherein at least one of the
edges of the sandwich panel is provided with at least one
beam which mutually connects the two parallel skins and
which extends in the layer of core material from the as-
sociated edge in the direction of an opposite edge over
a part of the distance between the two opposite edges.
[0037] The present invention also relates to a method
for constructing a floor placed on a support construction
and designed for a determined load transversely of the
direction in which floor extends, comprising of providing
at least one sandwich panel, in particular at least one
self-supporting sandwich panel according to the inven-
tion as described above, which is placed at two opposite
edges on the support construction in order to form the
floor;

wherein

- the sandwich panel comprises a sandwich construc-
tion of two parallel skins mutually connected by
means of a layer of core material;
wherein

- the sandwich construction is designed with a shear
strength in the direction transversely of the plane in
which the sandwich panel extends which, in a central
part of the sandwich construction between the edges
of the sandwich panel to be placed, is sufficient to
withstand the shear force occurring in the sandwich
construction as a result of the determined load trans-
versely of the plane in which the floor for forming
extends, and which close to the edges to be placed
is insufficient to withstand said shear force;

wherein

- the sandwich panelis provided along each of the two
edges thereof to be placed with at least one beam
which mutually connects the two parallel skins and
which extends in the layer of core material from the
associated edge in the direction of the opposite edge
over a part of the distance between the two mutually
opposite edges in order to increase the shear
strength of the sandwich panelinthe part of the sand-
wich construction in which said shear strength is in-
sufficient to withstand said shear force;

and wherein
- the beamsdo not extend in a central part of the sand-

wich construction between the edges of the sand-
wich panel to be placed.



9 EP 2 963 201 A1 10

[0038] In afavourable embodiment of this method ac-
cording to the invention the beam is a profile beam. In a
preferred embodiment the profile beam is a beam com-
prising two parallel flanges which are mutually connected
by means of a web, wherein each flange is fixed to one
of the skins. Particularly suitable profile beams are an I-
profile beam, U-profile beam and Z-profile beam.
[0039] The present invention also relates to a floor
comprising at least one sandwich panel, in particular at
least one self-supporting sandwich panel according to
the invention as described above, which is placed at two
opposite edges on a support construction, the floor being
designed for a determined load transversely of the direc-
tion in which the floor extends;

wherein

- the sandwich panel comprises a sandwich construc-
tion of two parallel skins which are mutually connect-
ed by means of a layer of core material;

wherein

- the sandwich construction has a shear strength in
the direction transversely of the plane in which the
sandwich panel extends which, in a central part of
the sandwich construction between the placed edg-
es of the sandwich panel, is sufficient to withstand
the shear force occurring in the sandwich construc-
tion as a result of the determined load transversely
of the plane in which the floor extends, and which
close to the edges to be placed is insufficient to with-
stand said shear force;

wherein

- the sandwich panelis provided along each of the two
edges thereof to be placed with at least one beam
which mutually connects the two parallel skins and
extends in the layer of core material from the asso-
ciated edge in the direction of the opposite edge over
a part of the distance between the two mutually op-
posite edges in order to increase the shear strength
of the sandwich panel in the part of the sandwich
construction in which said shear strength is insuffi-
cient to withstand said shear force;

and wherein

- thebeamsdonotextendin a central part of the sand-
wich construction between the edges of the sand-
wich panel to be placed.

[0040] Inafavourable embodiment ofthis floor accord-
ing to the invention the beam is a profile beam. In a pre-
ferred embodiment the profile beam is a beam compris-
ing two parallel flanges which are mutually connected by
means of a web, wherein each flange is fixed to one of
the skins. Particularly suitable profile beams are an I-
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profile beam, U-profile beam and Z-profile beam.
[0041] Thepresentinventionis further elucidated here-
inbelow on the basis of exemplary embodiments which
are shown in the accompanying figures. These are non-
limitative exemplary embodiments. In the figures:

Fig. 1 shows a top view of a floor element in the form
of a self-supporting sandwich panel according to the
invention in a first exemplary embodiment,

Fig. 2 shows a side view of the floor element accord-
ing to fig. 1,

Fig. 3 shows a cross-section along line A-Ain fig. 1,
Fig. 4 shows a top view of a floor element in the form
of a self-supporting sandwich panel according to the
invention in a second exemplary embodiment;

Fig. 5 shows a side view of the floor element accord-
ing to fig. 4;

Fig. 6 shows a cross-section along line B-B in fig. 4;
Fig. 7 shows a side view of a floor element in the
form of a self-supporting sandwich panel according
to the invention in a third exemplary embodiment;
Fig. 8 shows a cross-section of the floor element of
fig. 7.

Figures 1, 2 and 3 show a first exemplary embodi-
ment of a floor element in the form of a self-support-
ing sandwich panel according to the invention in a
first embodiment. As shown in fig. 1, this rectangular
floor element 1 has a length |; and a width by. In the
shown exemplary embodiment the length |, is about
4000 mm and a width b, is about 950 mm.

[0042] Such dimensions are typical for floor elements
which are applied in house building and utility construc-
tion.

[0043] Floor element 1 has a first skin in the form of
steel lower sheet 2 and a second skin in the form of a
steel upper sheet 3. In the shown exemplary embodiment
the thickness of lower sheet 2 is about 1 mm and the
thickness of the steel upper sheet 3 is likewise about 1
mm. Arranged between the two sheets 2 and 3 is a layer
of core material 4 which mutually connects the skins. In
the shown exemplary embodiment the thickness of the
layer of core material is about 140 mm, so that the total
thickness d4, as shown in figure 2, of floor element 1
amounts to about 142 mm. Lower sheet 2 and upper
sheet 3 are glued to the layer of core material 4 with a
suitable adhesive layer. Sheets 2 and 3 thus form a skin
of the floor element.

[0044] Core material 4 consists of rockwool of a quality
and density suitable for the relevant application, or of
hard foam.

[0045] Upper sheet 3 can be provided on the upper
side thereof with a layer of damping material or with a
layer of pressure-distributing material. Lower sheet 1 can
be provided on the underside thereof with a layer of fire-
resistant material which can optionally serve as finishing
layer.

[0046] Arranged inthe layer of core material 4 between
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lower sheet 2 and upper sheet 3 are beams 5 which each
extend in the layer of core material from an edge 1a, 1b
of floor element 1 in the direction of the opposite edge.
These beams 5 take the form of a U-shaped steel profile.
In the shown exemplary embodiment the thickness of the
parallel flanges and of the intermediate web of the U-
profile beam is about 2 mm.

[0047] Inthe embodiment shown in figures 1-3 two U-
shaped profile beams 5 are glued between lower sheet
2 and upper sheet 3 on each short side of the elongate
floor element 1, as shown in figure 3. The two beams 5
on each short side of floor element 1 extend in the layer
of core material 4 over a part of the distance between
the two mutually opposite edges 1a, 1b, i.e. over a part
of the length |, of floor element 1. In the shown exemplary
embodiment beams 5 extend transversely of the edges
1a, 1b on the short side of the rectangular floor element
1 and parallel to edges 1c, 1d on the long side of floor
element 1.

[0048] As shown in figures 1-3, the length a, of each
beam 5 is such that it extends from the associated edge
1a, 1b over only a part of the distance between the two
opposite edges 1a, 1b. When floor element 1 is placed
at edges 1a, 1b on the short side on a support construc-
tion embodied as supports 9, in the case of a uniformly
distributed load the greatest shear force will occur trans-
versely of upper sheet 3 close to the placing positions.
The shear force will decrease to zero toward the centre
of floor element 1, so halfway between the placing points.
The danger of skins 2, 3 and core material 4 shearing
when floor element 1 is loaded will then also decrease
from the placing points to a position halfway between the
placing points. Beams 5 are present in the area of floor
element 1 where the shear force which occurs is greater
than the maximum shear force which can be absorbed
by skins 2, 3 and core material 4 before shearing. The
length a, of each beam 5 follows from a calculation based
on the shear strength of core material 4 and of skins 2,
3 on the one hand and the load occurring, including
weight of floor element 1, on the other. In the central part
of floor element 1, where the shear force which occurs
is less than the shear force allowable on core material 4
and skins 2, 3, no beam 5 is necessary between lower
sheet 2 and upper sheet 3.

[0049] In a realistic situation the length a; of the
strengthening elements can amount to less than 800 mm
in the case of a floor element 1 with a length |; of 4000
mm. Owing to the limited length of beams 5 the weight
of floor element 1 will be relatively low. Owing to the light
core material 4 applied, a weight of floor element 1 can
also be realized of about 50 kg/m?2 with an allowable uni-
formly distributed load of 1.75 to 5.0 KN/m2.

[0050] Floorelement 1 is intended as floor element for
application in dwellings and in utility construction.
Formed in core material 4 in its longitudinal direction is
a U-shaped recess 8 which runs along the whole length
on both long sides 6 and 7. When a number of floor ele-
ments 1 are laid adjacently of each other in order to form
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a floor, U-shaped recesses 8 of mutually abutting floor
elements 1 form a continuous channel in which can be
received a resilient element, for instance in the form of a
strip of fibre-reinforced material such as Permoxx, which
ensures that adjoining floor elements 1 are coupled so
as to achieve that no unequal sagging occurs in the
boundary area between adjoining floor elements in the
case of unequal load on adjoining floor elements 1.
[0051] Figures 4, 5 and 6 show a floor element 10 in
the form of a second exemplary embodiment of a self-
supporting sandwich panel according to the invention.
[0052] As shown in figure 4, this rectangular floor ele-
ment 10 has a length |, and a width b,. In the shown
exemplary embodiment the length I, is about 7800 mm
and a width b, about 950 mm. Such dimensions are typ-
ical for floor elements applied in the construction of park-
ing garages.

[0053] Floor element 10 has a first skin constructed
from a steel upper sheet 11 in combination with a pres-
sure-distributing, fibre-reinforced layer 12, a second skin
in the form of a steel lower sheet 14 and a layer of core
material 13 which mutually connects the skins. The
sheets and layers are connected to each other by means
of glue layers. In this embodiment one of the skins is thus
constructed from two layers, the steel upper sheet 11
and the pressure-distributing, fibre-reinforced layer 12.
[0054] In the shown exemplary embodiment the thick-
ness of the steel upper sheet 11 is about 1.5 mm and the
thickness of the steel lower sheet 14 about 0.9 mm. The
pressure-distributing, fibre-reinforced layer 12 has a
thickness of about 18 mm. A favourable material for this
layer is known under the name Permoxx. The layer of
core material 13 has a thickness of about 240 mm. The
layer of core materialis hard foam, for instance styrofoam
or XPS. The overall thickness d, of floor element 10 thus
amounts to about 260 mm.

[0055] Arranged in the layer of core material 13 be-
tween lower sheet 14 and the pressure-distributing, fibre-
reinforced layer 12 are beams 15 which each extend in
the layer of core material from an edge 10a, 10b of floor
element 10 in the direction of the opposite edge. These
beams 15 take the form of a U-shaped steel profile. In
the exemplary embodiment shown in figures 4-6 two U-
shaped profile beams 15 are glued between lower sheet
14 and the pressure-distributing, fibre-reinforced layer
12 on each short side of the elongate floor element 10.
The two beams 15 on each short side of floor element
10 extend in core material 4 over a part of the distance
between the two mutually opposite edges 10a, 10b, i.e.
over a part of the length |, of floor element 10. In the
shown exemplary embodiment beams 15 extend trans-
versely of edges 10a, 10b on the short side of the rec-
tangular floor element 10 and parallel to edges 10c, 10d
on the long side of floor element 10.

[0056] As shown in figures 4-6, the length a, of each
beam 15 is such that it extends from the associated edge
10a, 10b over only a part of the distance between the
two opposite edges 10a, 10b. When floor element 10 is
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placed at edges 10a, 10b on the short side on a support
construction embodied as supports 9, in the case of a
uniformly distributed load the greatest shear force will
occur transversely of upper sheet 11 close to the placing
positions. The shear force will decrease to zero toward
the centre of floor element 10, so halfway between the
placing points. The danger of shearing of core material
13 and skins 11, 12, 14 when floor element 10 is loaded
willthen also increase from the placing points to a position
halfway between the placing points. Beams 15 are
present in the area of floor element 10 where the shear
force which occurs is greater than the maximum shear
force which can be absorbed by core material 13 and
skins 11, 12, 14 before shearing. The length a, of each
beam 15 follows from a calculation based on the shear
strength of core material 4 and skins 11, 12, 14 on the
one hand and the load occurring, including weight of floor
element 10, on the other. In the central part of floor ele-
ment 10, where the shear force which occurs is less than
the allowable shear force on core material 13 and skins
11,12, 14, nobeam 15 is necessary between lower sheet
14 and the pressure-distributing, fibre-reinforced layer
12.

[0057] In arealistic situation the length a, of beams 15
can be about 1600 mm in the case of a floor element 10
with a length I, of 7800 mm.

[0058] As in the exemplary embodiment shown in fig-
ures 1-3, a U-shaped recess 16 is formed on either side
in core material 13 in the longitudinal direction thereof
and runs along the whole length and serves to receive a
spline for the purpose of moderating unequal bending of
adjoining floor elements 10. Each floor element 10 sup-
ports with the edges on the short side thereof on supports
17.

[0059] The exemplary embodiment shown in figures
4-6 is particularly suitable for application as floor in a
parking garage. The pressure-distributing layer 12 is im-
portant in this application, since it ensures that a point
load, for instance when a vehicle is jacked up in case of
breakdown, does not cause any strong local shear forces
in the layer of core material 13.

[0060] Floorelement 10 has aweightof about 58 kg/m2
and is hereby much lighter than a similar metal/concrete
floor for parking garages which is no lighter than 180-280
kg/mZ2, as described in the periodical Bouwwereld (Con-
struction World) 8 of 26 May 2009.

[0061] Figures 7 and 8 show respectively a side view
and a cross-sectional view of a floor element 100 in the
form of a self-supporting sandwich panel according to
the invention in a third exemplary embodiment.

[0062] Floor element 100 shown in figures 7 and 8 is
substantially the same as the floor element 1 as shown
in figures 1-3. The difference is that an additional skin in
the form of steel sheet 101 is connected to lower sheet
2 by means of an additional layer of core material 102.
As shown, along the edges with which floor element 100
lies on supports 9 lower sheet 2 is free of the steel sheet
101 and the additional layer of core material 102. Lower
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sheet 2 hereby lies on supports 9.

[0063] The values stated in the above figure descrip-
tion in respect of dimensions, weights and loads are in-
tended solely for the purpose of illustration and are by
no means intended as limitative measure in the relevant
exemplary embodiment.

[0064] The presentinvention is not limited to the above
described exemplary embodiments. The rights sought
are defined by the following claims, within the scope of
which many modifications can be envisaged.

[0065] It is particularly noted that in the described ex-
emplary embodiments two beams extend in each case
in the layer of core material from two opposite edges. In
the case of a load other than a uniformly distributed load
itis alternatively possible for beams to extend in the layer
of core material from only one edge in the direction of
the opposite edge. It is additionally or alternatively also
possible that only one beam extends in the layer of core
material from an edge, or that more than two parallel
beams lying at a mutual distance extend in the layer of
core material from an edge.

Claims

1. Self-supporting sandwich panel for construction of a
floor placed on a support construction, comprising:

- two parallel skins mutually connected by
means of a layer of core material;

wherein

- for the purpose of placing the sandwich panel
on the support construction at least one of the
edges of the sandwich panel is provided with at
least one beam which mutually connects the two
parallel skins and which extends in the layer of
core material from the associated edge in the
direction of an opposite edge over a part of the
distance between the two opposite edges.

2. Self-supporting sandwich panel as claimed in claim
1,
wherein

- the sandwich panel is rectangular and the at
least one edge of the sandwich panel provided
with at least one beam is an edge on the short
side of the sandwich panel.

3. Self-supporting sandwich panel as claimed in claim
1or2,
wherein

- two mutually opposite edges of the sandwich
panel are each provided with at least one beam
which mutually connects the two parallel skins
and which extends in the layer of core material
from the associated edge in the direction of an
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opposite edge over a part of the distance be-
tween the two opposite edges.

Self-supporting sandwich panel as claimed in any of
the foregoing claims,
wherein

- the layer of core material is a layer of rockwool,
preferably alayer of rockwoollamellas, or alayer
of hard foam.

Self-supporting sandwich panel as claimed in any of
the foregoing claims,
wherein

- the parallel skins comprise steel sheets.

Self-supporting sandwich panel as claimed in any of
the foregoing claims,
wherein

- at least one of the parallel skins comprises a
layer of pressure-distributing material,

wherein the layer of pressure-distributing material is
preferably a layer of magnesium oxide in a binding
agent or is a layer of fibre-reinforced material.

Self-supporting sandwich panel as claimed in any of
the foregoing claims,
wherein

- the sandwich panel comprises an additional
skin which is connected by means of an addi-
tional layer of core material to one of the skins
and extends parallel to the skins, wherein the
skin to which the additional skin is connected by
means of the additional layer of core material is
free of the additional skin and the additional layer
of core material along the at least one edge pro-
vided with the at least one beam.

Self-supporting sandwich panel as claimed in any of
the foregoing claims,
wherein

- the beam is a profile beam.

Self-supporting sandwich panel as claimed in claim
8, wherein the profile beam comprises two parallel
flanges which are mutually connected by means of
a web, and each flange is fixed to one of the skins.

Self-supporting sandwich panel as claimed in claim
8 or 9, wherein the profile beam is more preferably

one of an I-profile, U-profile and Z-profile.

Self-supporting sandwich panel as claimed in any of
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12.

13.

14.

15.

16.

the foregoing claims,
wherein

- an edge of the sandwich panel other than the
at least one edge provided with the at least one
beamis configured to couple the sandwich panel
to an adjacent sandwich panel, wherein the
sandwich panel is preferably provided along the
associated edge with a U-shaped recess in
which a coupling element can be received for
coupling the associated edge to an edge of an
adjacent sandwich panel.

Self-supporting sandwich panel as claimed in any of
the foregoing claims,
wherein

- at least one of the skins has perforations, par-
ticularly perforations distributed uniformly over
the surface of the associated skin.

Self-supporting sandwich panel as claimed in any of
the foregoing claims,
wherein

- afire-resistantlayeris arranged on atleastone
of the skins.

Floor construction, comprising:

- a support construction; and

- a self-supporting sandwich panel as claimed
in any of the foregoing claims placed on the sup-
port construction, wherein the sandwich panel
is placed on the support construction with an
edge provided with the at least one beam.

Method for manufacturing a self-supporting sand-
wich panel, comprising the steps of:

- mutually connecting two parallel skins by
means of a layer of core material, wherein at
least one of the edges of the sandwich panel is
provided with at least one beam which mutually
connects the two parallel skins and which ex-
tends in the layer of core material from the as-
sociated edge in the direction of an opposite
edge over a part of the distance between the
two opposite edges.

Method for constructing a floor placed on a support
construction and designed for a determined load
transversely of the direction in which floor extends,
comprising of providing at least one sandwich panel
which is placed at two opposite edges on the support
construction in order to form the floor;

wherein
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- the sandwich panel comprises a sandwich con-
struction of two parallel skins mutually connect-
ed by means of a layer of core material;

wherein

- the sandwich construction is designed with a
shear strength in the direction transversely of
the plane in which the sandwich panel extends
which, in a central part of the sandwich construc-
tion between the edges of the sandwich panel
to be placed, is sufficient to withstand the shear
force occurring in the sandwich construction as
a result of the determined load transversely of
the plane in which the floor for forming extends,
and which close to the edges to be placed is
insufficient to withstand said shear force;

wherein

- the sandwich panel is provided along each of
the two edges thereof to be placed with at least
one beam which mutually connects the two par-
allel skins and which extends in the layer of core
material from the associated edge in the direc-
tion of the opposite edge over a part of the dis-
tance between the two mutually opposite edges
in order to increase the shear strength of the
sandwich panel in the part of the sandwich con-
struction in which said shear strength is insuffi-
cient to withstand said shear force;

and wherein

- the beams do not extend in a central part of
the sandwich construction between the edges
of the sandwich panel to be placed.

Floor, comprising at least one sandwich panel which
is placed at two opposite edges on a support con-
struction, the floor being designed for a determined
load transversely of the direction in which the floor
extends;
wherein

- the sandwich panel comprises a sandwich con-
struction of two parallel skins which are mutually
connected by means of a layer of core material;

wherein

- the sandwich construction has a shear strength
in the direction transversely of the plane in which
the sandwich panel extends which, in a central
part of the sandwich construction between the
placed edges of the sandwich panel, is sufficient
to withstand the shear force occurring in the
sandwich construction as a result of the deter-
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10

mined load transversely of the plane in which
the floor extends, and which close to the edges
to be placed is insufficient to withstand said
shear force;

wherein

- the sandwich panel is provided along each of
the two edges thereof to be placed with at least
one beam which mutually connects the two par-
allel skins and extends in the layer of core ma-
terial from the associated edge in the direction
of the opposite edge over a part of the distance
between the two mutually opposite edges in or-
der to increase the shear strength of the sand-
wich panel in the part of the sandwich construc-
tion in which said shear strength is insufficient
to withstand said shear force;

and wherein
- the beams do not extend in a central part of

the sandwich construction between the edges
of the sandwich panel to be placed.
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