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(54) Floorplate having a walkable mirror surface

(57) The present invention relates to a floor plate,
formed in an open mould and of cured concrete, which
floor plate comprises a bottom surface and a top surface,
wherein the top surface is a walkable mirror surface and

wherein the top surface is provided with at least one lon-
gitudinal gutter, side gutter or side gutter part extending
over at least a part of the longitudinal direction of the floor
plate, to a method for manufacturing the floor plate and
to a floor comprising the floor plate.
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Description

[0001] The present invention relates to a floor plate,
formed in an open mould and of cured concrete, which
floor plate comprises a bottom surface and a top surface,
to a method for manufacturing floor plates, to floor plates
obtainable with this method and to a floor comprising the
floor plates according to the invention.
[0002] Such floor plates, such as solid floor plates,
wing floor plates and channel plates, are known in the
prior art and are frequently used in, among others, house
building and public utility construction.
[0003] The floor plates are generally manufactured by
casting concrete in an open mould, such as for instance
a long track. Such an open mould comprises a container
of a desired length and side walls, which is open on the
top side, also the casting side. If desired, the mould is
provided with means with which a reinforcement can be
arranged in the floor plate to be formed. When the con-
crete is poured into the mould, the concrete is pressed
against the relatively smooth bottom of the mould. The
result hereof is that when the concrete has been allowed
to dry a relatively smooth surface is obtained. The pouring
side of the formed plate has a rough surface. The prin-
ciple of a long track mould also comprises of pouring
concrete into an open mould. In the longitudinal direction
this long track mould is however not bounded to the
length dimension of a floor plate. In view of the great
length of the long track, it is possible to manufacture floor
plates in continuous manner. When a floor is formed us-
ing the above described floor plates, the relatively smooth
surface of the floor plate is used as the underside of the
floor and the relatively rough surface as the upper side
of the floor. This means that in many cases the relatively
smooth underside of the floor plate is used as ceiling for
the underlying storey. Installation fittings such as water
pipes or power cables are generally arranged on the rel-
atively rough upper side of the floor plate. The top surface
of the floor plate may be relatively rough since a further
finishing layer is also arranged thereon. A walkable floor
surface is obtained by arranging such a finishing layer
on the relatively rough upper surface of the floor plate.
The finishing layer generally comprises a layer of con-
crete, although other materials can also be used. When
this finishing layer is arranged, it is particularly important
that the finishing layer has a thickness such that instal-
lation fittings arranged on the floor plate are not damaged
when the floor is used.
[0004] The arranging of the above described finishing
layer has a number of drawbacks. A first drawback is that
arranging of such a finishing layer is relatively costly. This
is because extra material and manpower has to be used
to arrange the layer. A further drawback is that the floor
cannot be walked on for a number of days. This means
that further completion of the building takes longer. A
third drawback of the use of the above described finishing
layer is that, when there is a leak or other malfunction of
one the conduits in the finishing layer, it is very difficult

to reach these conduits in order to repair them.
[0005] In the Netherlands patent NL 1013136 a chan-
nel floor is described which is provided with gutters ex-
tending in longitudinal direction. Installation fittings can
be arranged in these gutters. The upper side of the chan-
nel plate does not however form a walkable mirror surface
since in the case of a channel plate a lower shell is first
poured, and only then an upper shell. This upper shell
functions as the walkable side of the plate, although this
side must however still be provided with a finishing layer
because it is relatively rough. Because a finishing layer
must be arranged, the further finishing is delayed con-
siderably and the possibility of changing the position of
the installation fittings is lost.
[0006] The present invention has for its object to pro-
vide a solution for these problems.
[0007] A first aspect of the present invention relates to
the above stated, wherein the top surface is a walkable
mirror surface and wherein the top surface is provided
with at least one longitudinal gutter, side gutter or side
gutter part extending over at least a part of the longitu-
dinal direction of the floor plate.
[0008] A walkable mirror surface is here understood
to mean a surface which is so even that it can be used
as a floor without arranging a finishing layer. An advan-
tage of the present invention is that the top surface can
be directly used as walkable mirror surface. A finishing
layer does not therefore first have to be arranged thereon.
The costs of arranging such a layer are thus avoided. It
is moreover no longer necessary to wait until the finishing
layer has cured. It is hereby possible to continue with
completion of the building immediately after placing the
floor (plates).
[0009] The required installation fittings can be ar-
ranged in the longitudinal gutters, side gutters and/or side
gutter parts and do not therefore have to be arranged on
the walkable mirror surface. A side gutter part can herein
form, with a co-acting part of an adjacent floor plate, a
side gutter. These longitudinal gutters and side gutters
(or parts) avoid a finishing layer having to be arranged
over the floor. The longitudinal gutters, side gutters
and/or side gutter parts in which the installation fittings
such as for instance water pipes, power cables, heating
pipes, drain pipes, mechanical ventilation channels, data
cabling etc. are arranged can be closed, optionally per-
manently. The gutters can thus be filled with for instance
concrete or other type of material. Where desired it is
however also possible not to fill the gutter, but to cover
it with a removable cover. It is hereby possible to access
the installation fittings in the gutter relatively easily, for
instance for the purpose of repair or extension. The floor
does not therefore have to be provided with a finishing
layer, or at least only to a very limited extent, whereby
the floor remains walkable during the whole of construc-
tion.
[0010] It is further recommended that the floor plate
comprises at least two segments, which segments are
separated from each other by means of a longitudinal
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gutter, side gutter or side gutter part. An advantage here-
of is that the floor plate can obtain a greater width, which
has a favourable effect on the costs of arranging a floor.
[0011] If desired, the relatively rough bottom surface
of the floor plate can further be made smooth or be pro-
vided with structure. This bottom surface is generally an
unbroken surface which can thus be made smooth in
relatively simple manner. The underside can also be pro-
vided with insulating material.
[0012] It is recommended still further that the longitu-
dinal gutters are connected to each other by transverse
gutters and/or side gutters and side gutter parts arranged
transversely thereof. These gutters can have a variable
length. The advantage of such transverse gutters being
connected to the longitudinal gutters is that the installa-
tion fittings can be placed easily at practically any location
during construction of a building. It is hereby possible to
determine and/or change the position of installation fit-
tings even after placing of the floor plates. It is also pos-
sible to arrange an annular conduit in the floor by means
of transverse gutters/side gutters and longitudinal gut-
ters. The transverse gutters (just as the longitudinal gut-
ters) can further also be arranged at an angle.
[0013] In a preferred embodiment the transverse gut-
ters arranged in the different segments are arranged in
offset manner at a distance from the end surfaces of the
floor plate. The moment force on the floor plate can be
properly absorbed by arranging the transverse gutters
offset relative to each other. The transverse gutters ar-
ranged on the end surface of the floor plate do not have
to be offset relative to each other since the moment force
to be absorbed is considerably smaller than in the case
of for instance a part of the floor plate located more toward
the centre. This makes it possible to arrange, among oth-
er things, an annular conduit in the floor.
[0014] It is further recommended that the floor plate is
provided, at least in longitudinal direction, with a rein-
forcement which preferably comprises mild steel and/or
so-called prestressed reinforcement. The floor plate can
be given a larger, i.e. longer, form by providing a rein-
forcement in the longitudinal direction.
[0015] The floor plate is preferably also provided with
a transverse reinforcement. The arranging of a trans-
verse reinforcement is particularly recommended in the
case of relatively wide floor plates. Particularly in the case
of floor plates with a width of more than 1.2 metres.
[0016] It is recommended that the floor plate is provid-
ed with connecting means for mutually connecting floor
plates adjoining each other in longitudinal direction. Such
connecting means comprise for instance a so-called gob-
let-shaped connection and/or an adjusting connection.
[0017] In a preferred embodiment the floor plate is pro-
vided with adjusting means for relative height-adjustment
of mutually adjacent floor plates. These adjusting means
can be used, among other things, to obtain a substantially
smooth, walkable surface.
[0018] It is further recommended that the floor plate
comprises at least one filling piece and/or open space

which is enclosed by the cured concrete. The advantage
of arranging a filling piece and/or open space in the floor
plate is twofold. Firstly, the weight of the floor plate is
reduced, whereby it is easier to handle. Secondly, less
concrete need be used, which has a favourable effect on
the cost of manufacturing the floor plate.
[0019] The filling piece for instance comprises a cured
plastic foam. The filling piece does not have to be wholly
enclosed by the concrete, it can also be partly enclosed.
[0020] The floor plate is preferably provided with in-
stallation fittings. These installation fittings can for in-
stance be lines for electricity or discharge of water. Sock-
ets can also be pre-arranged in the floor plate, preferably
on the underside, upper side of the floor plate or on the
side of the gutter. By prearranging installation fittings in
the floor plate, completion of the building can take place
more quickly after the floor plate has been placed.
[0021] It is further recommended that at least a part of
the floor plate on the underside and/or the top side is
provided with concrete core-activating means. Such
means can be used, among other purposes, to regulate
the temperature inside a building.
[0022] The longitudinal and transverse gutters are
preferably filled with cured material along at least a part
of their length. Filling of the gutters preferably takes place
after arranging of the installation fittings. It is particularly
recommended here that parts of the gutters are not filled
with cured material. This makes it still possible to make
adjustments to the installation fittings after placing of the
floor plate.
[0023] The floor plates are further preferably provided
with lifting means for lifting the floor plate.
[0024] The bottom surface of the floor plate is prefer-
ably finished such that a relatively smooth surface is
formed, or such that it is provided with a structure.
[0025] A second aspect of the present invention relates
to a method for manufacturing a floor plate, which floor
plate comprises a top surface and a bottom surface,
wherein the method comprises of:

- providing an open mould, which mould is provided
with a bottom and an open side situated a distance
therefrom;

- pouring concrete for curing into the mould;
- allowing the concrete to cure at least partially, where-

in during curing the top surface of the floor plate to
be formed makes contact with the bottom of the
mould such that the top surface becomes a walkable
mirror surface; and

- providing at least one longitudinal gutter, side gutter
or side gutter part in the top surface of the floor plate.

[0026] Because the bottom of the open mould is rela-
tively smooth, a relatively smooth concrete surface re-
sults at the bottom of the mould by pouring the concrete
into the mould. In the present invention this surface is
used as walkable top surface of the floor plate.
[0027] The bottom surface of the floor plate is formed
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on the open pouring side of the mould. Since the bottom
surface is not pressed against a relatively smooth side
of the mould, a relatively rough surface is created here.
In the present invention this surface forms the bottom
surface of the floor plate.
[0028] An advantage of the above described method
is that a floor plate with a walkable floor surface is ob-
tained in an advantageous and rapid manner without a
finishing layer having to be arranged thereon. Completion
of a building can thus be started immediately after placing
of the floor plates in the building, without the finishing
layer on the floor having to dry. The costs of arranging
the finishing layer are moreover avoided. By simultane-
ously arranging longitudinal gutters, side gutters or side
gutter parts, installation fittings can also be arranged in
the floor quickly and easily without a finishing layer having
to be arranged over the (whole) floor. All this has a fa-
vourable effect on construction costs.
[0029] It is recommended to arrange the longitudinal
gutter, side gutter or the side gutter part in the floor plate
during or after the (partial) curing of the concrete. The
advantage of arranging the gutters or gutter parts during
curing is that the concrete can still be removed relatively
easily. After curing this is more difficult, although still pos-
sible.
[0030] It is further recommended to provide at least
one transverse gutter in the top surface of the floor plate.
It is thus possible in simple manner to install installation
fittings at many locations in the floor plate.
[0031] It is further recommended to arrange forming
elements on the bottom of the mould. These forming el-
ements can then be used to arrange longitudinal gutters,
side gutters and/or transverse gutters in the top surface
of the floor plate. The gutters in the floor plate are formed
in simple manner by making use of these forming ele-
ments in the mould. As stated, a number of advantages
of longitudinal gutters and transverse gutters are that in-
stallation fittings can be arranged easily on the floor and
that it is still possible to decide on site how for instance
specific lines must run. In this case there is therefore a
high degree of flexibility.
[0032] The relatively rough bottom surface of the floor
plate is preferably given a smooth finish or provided with
a structure. A relatively smooth surface is hereby created.
Giving the bottom surface of the floor plate a smooth
finish or providing it with a structure is preferably carried
out when this bottom surface serves as a ceiling for a
lower storey.
[0033] A third aspect of the present invention relates
to a floor plate obtainable with the method according to
the invention, whereby the top surface becomes a walk-
able mirror surface provided with gutters, preferably in
longitudinal direction.
[0034] A fourth aspect relates to a floor comprising one
or more of the above described floor plates.
[0035] The floor plates are preferably provided with a
recess in which a trimming joist is received. By making
use of a trimming joist it is for instance possible to provide

a stairwell.
[0036] The trimming joist is further preferably provided
with connecting means for the connection to the floor
plates.
[0037] Mentioned and other features of the floor plate
and floor according to the invention will be further eluci-
dated hereinbelow on the basis of a number of exemplary
embodiments, which are only given by way of example
and without the invention being deemed limited thereby.
Reference is herein made to the accompanying draw-
ings, in which:

Figure 1 shows a schematic view of a floor provided
with floor plates according to the invention.
Figure 2 shows a view on larger scale of detail II of
Figure 1.
Figure 3 shows a view on larger scale of detail III of
Figure 1.
Figure 4 shows a view of detail V of Figure 1, wherein
a trimming joist is formed.
Figure 5 is a side view of a variant of Figure 5.
Figure 6 is a side view of a variant of Figure 5.
Figure 7 shows on larger scale a cross-section of
detail VIII of Figure 1.
Figure 8 shows a view of reinforcement for a floor
plate, which reinforcement is provided with concrete
core-activating means.
Figures 9A, B and C show the manufacture of a floor
plate according to the invention.

[0038] Figure 1 shows a floor 1 provided with a first
floor plate 2, a solid second floor plate 3 and a third floor
plate 4 provided with a trimming joist 5. Floor plates 2, 3
and 4 are provided on the walkable mirror top surface 6
with gutters 7 which extend in longitudinal direction of
the plate. A number of the gutters 7 is provided with in-
stallation fittings 8. Lifting means 9 are further arranged
on the bottom of gutters 7 for the purpose of lifting the
floor plates. A trimming joist 5 is set into floor plate 4. The
outer ends 10 of trimming joist 5 are supported on floor
plates 2 and 3. A stairwell 11 is thus realized. The smooth
end surface 12 forms part of floor plate 4. Floor plates 2,
3 and 4 are all provided with a reinforcement 13. The
floor plates are further provided with segments 14.
[0039] Figure 2 shows the first floor plate 2 of figure 1
in more detail. The filling elements (or open spaces) 15
in the floor plate serve among other things to reduce the
weight of floor plate 2. The floor plate is provided with
segments 14 which are mutually separated by means of
gutters 7. Gutters 7 extend in the longitudinal direction
of floor plate 2. Installation fittings 8 such as ventilation
ducts 16 are arranged in gutters 7. One of the gutters 7
is closed by means of cured material 17, such as for
instance concrete. Another gutter 7 is provided with a
cover 18 which can be removed. By making use of a
cover 18 to cover gutter 7, possible modifications can be
made to the installation fittings 8 arranged in gutter 7.
[0040] Figure 3 shows a plug socket 19 which is ar-
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ranged in segment 14 of floor plate 4. A cast-in conduit
20 runs from the plug socket to gutter 7. Conduit 20 is
provided with a coupling piece 21 so that something can
be connected from gutter 7.
[0041] Figure 4 shows floor plates 3 and 4 in which
trimming joist 5 is arranged. Trimming joist 5 is arranged
in a recess 24 arranged in floor plates 3, 4. Trimming joist
5 is provided with a reinforcement 25 extending in the
longitudinal direction of the trimming joist 5 to be formed.
Floor plate 4 is provided with a smooth end surface 12.
This smooth end surface 12 ensures that the cast trim-
ming joist 5 is not in view. The trimming joist is formed
by pouring concrete 26 for curing into recess 24.
[0042] Figure 5 shows a trimming joist 27 arranged in
a floor plate 28, which floor plate 28 is provided with a
reinforcement 29. Trimming joist 27 supports on another
floor plate 30. A connection is obtained between floor
plates 28 and 30 by arranging curing material in the gob-
let-shaped connection 31.
[0043] Figure 6 shows a support shoe 32 which is con-
nected with a first outer end 34 to the reinforcement 35
of floor plate 36. A second end of support shoe 32 is
connected to top surface 37 of a floor plate 38. A con-
nection is obtained between the two floor plates 36, 38
by filling the goblet-shaped connection 39 with a curing
material such as concrete.
[0044] Figure 7 shows two floor plates 41, 42 which
are connected to each other by means of setting means
43. The setting means comprise a steel plate 44 and
anchors 45. Once the floor plates 41, 42 have been set,
floor plates 41, 42 can be permanently connected to each
other by filling goblet-shaped connection 46 with curing
material such as concrete.
[0045] Figure 8 shows a reinforcement 47 for a floor
plate. The reinforcement extends in both transverse di-
rection and longitudinal direction of the floor plate to be
formed. Reinforcement 47 is provided with concrete core-
activating means 48. These means comprise continuous
meander tubes 49. Hot or cold water can for instance
flow through these tubes 49 in order to regulate the tem-
perature of a building in which the floor plate is placed.
The advantage of such concrete core-activating means
48 is that a very constant temperature is obtained in the
building.
[0046] Figure 9A shows an open mould 50 which is
provided with forming elements 51 for forming other gut-
ters 53 in the formed floor plate 52. The bottom 55 of
open mould 50 is relatively smooth. Because the bottom
55 of open mould 50 is relatively smooth, the side of floor
plate 52 lying against bottom 55 of open mould 50 be-
comes relatively smooth when concrete 54 is arranged
in open mould 50.
[0047] Figure 9B shows open mould 50 completely
filled with concrete 54. The pouring side (bottom surface)
56 of floor plate 52 is relatively rough. When this surface
is used as a ceiling for an underlying storey of a building,
the surface must then be given a smooth finish or be
provided with a structure.

[0048] Figure 9C shows the cured floor plate 52 which
is lifted out of open mould 50. The bottom surface 56 of
the floor plate is provided with lifting means. The top sur-
face 58 of floor plate 52 is relatively smooth since it has
been pressed against the bottom 55 of open mould 50.
Gutters 53 have further been formed in top surface 58 of
floor plate 52.

Claims

1. Floor plate, formed in an open mould and of cured
concrete, which floor plate comprises a bottom sur-
face and a top surface, wherein the top surface is a
walkable mirror surface and wherein the top surface
is provided with at least one longitudinal gutter, side
gutter or side gutter part extending over at least a
part of the longitudinal direction of the floor plate.

2. Floor plate as claimed in claim 1, wherein the floor
plate comprises at least two segments, which seg-
ments are separated from each other by means of
the longitudinal gutter, side gutter or side gutter part.

3. Floor plate as claimed in claim 1 or 2, wherein the
longitudinal gutters are connected to each other by
at least one transverse gutter and/or side gutter or
side gutter part arranged transversely thereof.

4. Floor plate as claimed in claim 3, wherein the trans-
verse gutters arranged in different segments are ar-
ranged in offset manner at a distance from the end
surfaces of the floor plate.

5. Floor plate as claimed in any of the claims 1-4,
wherein the floor plate is provided, at least in longi-
tudinal direction, with a reinforcement.

6. Floor plate as claimed in claim 5, wherein the rein-
forcement comprises mild steel and/or prestressed
reinforcement.

7. Floor plate as claimed in any of the claims 1-6,
wherein the floor plate is provided with connecting
means for mutually connecting floor plates adjoining
each other in longitudinal direction.

8. Floor plate as claimed in any of the claims 1-7,
wherein the floor plate is provided with adjusting
means for relative height-adjustment of mutually ad-
jacent floor plates.

9. Floor plate as claimed in any of the claims 1-8,
wherein the floor plate comprises at least one filling
piece and/or open space which is enclosed by the
cured concrete.

10. Floor plate as claimed in any of the claims 1-9,
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wherein the floor plate is provided with installation
fittings.

11. Floor plate as claimed in any of the claims 1-10,
wherein at least a part of the floor plate is provided
with concrete core-activating means.

12. Floor plate as claimed in any of the claims 1-11,
wherein the gutters are filled with cured material
along at least a part of their length.

13. Floor plate as claimed in any of the claims 1-12,
wherein the floor plate is provided with one or more
lifting means for lifting the floor plate.

14. Floor plate as claimed in any of the claims 1-13,
wherein the bottom surface of the floor plate is given
a smooth finish or is provided with a structure.

15. Method for manufacturing a floor plate, which floor
plate comprises a top surface and a bottom surface,
wherein the method comprises of:

- providing an open mould, which mould is pro-
vided with a bottom and an open side situated
a distance therefrom;
- pouring concrete for curing into the mould;
- allowing the concrete to cure at least partially,
wherein during curing the top surface of the floor
plate to be formed makes contact with the bot-
tom of the mould such that the top surface be-
comes a walkable mirror surface; and
- providing at least one longitudinal gutter, side
gutter or side gutter part in the top surface of the
floor plate.

16. Method as claimed in claim 15, wherein the longitu-
dinal gutter, side gutter or side gutter part is arranged
during or after curing of the concrete.

17. Method as claimed in claim 15 or 16, wherein a trans-
verse gutter is provided in the top surface of the floor
plate.

18. Method as claimed in any of the claims 15-17, where-
in forming elements are arranged on the bottom of
the mould in order to form longitudinal gutters, side
gutters, side gutter parts and/or transverse gutters
in the top surface of the floor plate.

19. Method as claimed in any of the claims 15-18, where-
in the bottom surface of the floor plate is given a
smooth finish or provided with a structure.

20. Floor plate obtainable with the method as claimed in
claims 14-19.

21. Floor comprising one or more floor plates as claimed

in any of the claims 1-14 or 20.

22. Floor as claimed in claim 21, wherein floor plates are
provided with a recess in which a trimming joist is
received.

23. Floor as claimed in claim 22, wherein the trimming
joist is provided with connecting means for connec-
tion to the floor plates.
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