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DESCRIPTION

[0001] The Invention relates to a method for manufacturing a footing mould element, which
can be used as a footing casting mould for buildings, the footing mould element including a
sparse steel bar mesh manufactured from steel bars, which are attached to each other at their
Intersection points, the method including the following steps:

1. (1) a planar steel bar mesh is formed by bending steel bars into an elongated trough
having a bottom, side walls and, between these, legs, which are formed by bending the
steel bars of the steel bar mesh, the bending being performed by a bending apparatus
having first press elements (21) and second press elements (22), and

2. (1) onto the opposite sides of the side walls, plastic membranes retaining the concrete
cast are attached by laminating the plastic membranes onto each other by blowing hot
air in the area of the openings of the steel bar mesh.

[0002] From EP 2962837 A1 and EP 1837164 A2 i1s known such a method, in which the plastic
membranes are attached after the steel bar mesh Is bent into its final form into an elongated
trough. The disadvantage of this known method is that storage and transportation of the
footing mould elements requires a great deal of space. Especially with longer transportation
distances, transportation becomes a big expense, because transportation space is limited.

[0003] From DE 202007008977 U1 1s known a footing mould element having several separate
steel bar meshes attached to each other by hinge joints. In this case, the mould elements can
be transported as planar to usage sites. Thus, transportation expenses can be reduced. As the
disadvantage In this known method is that the hinge joints between the walls and the bottom
do not support the walls In the upright position, wherein the walls must be supported
separately. Further, between the walls and the bottom are not formed legs, which keep the
bottom off the ground In order that the concrete cast will settle around the steel bars of the
bottom.

[0004] AU 631988 B2 discloses a method of producing a mould component having an open
base and side walls which have been provided by strips of shape retaining material before
bending the crossbars such that they define the shape of the mould components. Also In this
case, the mould elements can be transported In a planar state to usage sites and the
transportation expenses can be reduced. As disadvantages in this known method are in that
the shape retaining material of the walls Is expensive and between the walls and the bottom
are not formed legs, which keep the bottom off the ground in order that the concrete cast will
settle around the steel bars of the bottom.

[0005] The object of the invention Is to obviate above-said disadvantages and provide a
method, using which storage and transportation expenses can be substantially reduced while
also utilizing a footing mould element, the walls of which are connected to the bottom via the
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legs formed from stiffly bent steel bars.

[0006] This object Is achieved such that said laminating step (i) I1s performed onto the edge
areas of the planar steel bar mesh before the bending step (i) of the steel bar mesh, as Is
more precisely defined in the characterizing part of the accompanying claim 1.

[0007] In this case, the planar mould blanks can be stacked a large amount on top of each
other into a small space. The mould blanks can be stored and transported in a given volume In
an amount many times greater than in the past.

[0008] In a bending step (1) according to the invention, the first leg arch between the bottom
and the leg is bent first, and then the second leg arch is bent, which forms the bottom of the

leg.

[0009] VWhen the bending of the leg arches Is performed In said order, the plastic membranes
can also be extended onto the area of the legs and, If desired, even onto the area extending
below the legs, without the plastic membranes Iimiting the function of the press elements or the
press elements breaking the plastic membranes. This object is achieved by a method
according to claim 1.

[0010] The dependent claims present preferred embodiments of the invention.

[0011] In the following, the Invention is illustrated in more detail by means of the accompanying
drawings, In which:

Fig. 1
shows schematically the bending steps of a method according to the invention (for the
sake of the clarity of the drawing, the plastic membranes laminated to the walls are not
shown In the area of the lower part of the wall and the leg arch);

Fig. 2
shows schematically the step of laminating the plastic membranes on both sides of the
edge areas of the planar steel bar mesh; and

Fig. 3
shows the pulling of a plastic membrane web 11 from the roll 10 for the lamination
according to Fig. 2.

[0012] Fig. 1 shows a footing mould element 1 manufactured by a method according to the
Invention, which includes a steel bar mesh 2 bent to form a trough and plastic membranes 12,
13 laminated to the side walls 6 of the trough and retaining a concrete mass cast into the
trough. In Fig. 1, for the sake of the clarity of the figure, the plastic membranes 12, 13 are
shown on only a part of the wall, although they extend to the lower part of the wall and,
preferably, under the leg and over the leg arch 9. The plastic membranes 12, 13 are drawn as
separate, although, In practise, they are attached to each other in the area of the openings of
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the steel bar mesh 2, and, at the steel bars, they are attached to the steel bars 4, 3. The
trough, and thus also the footing mould element 1, has a bottom 5, side walls 6 and, between
these, legs 7, which are formed by bending the transverse steel bars 4 of the steel bar mesh 2.
The legs 7 serve to raise the bottom 5 adequately up from the ground, so that the steel bars 3,
4 of the bottom remain as concrete reinforcement inside a concrete mass cast into the trough-
like mould. For this reason, the area of the bottom 5 between the legs 7 Is free from the plastic
membranes. In other words, In the laminating step, the area of the bottom 5 Is left without
plastic membranes. The height of the legs 71s 5- 10 cm, typically 6 - 8 cm.

[0013] The sparse steel bar mesh 2 1s manufactured from transverse steel bars 4 and
longitudinal steel bars 3. The distance between the transverse steel bars 4 is, for example, 20
cm and the distance between the longitudinal steel bars 3 Is, for example, 18 cm in the area of
the trough bottom and, for example, 10 cm In the area of the walls. The steel bars 3, 4 are
attached to each other at their intersection points by welding. A method according to the
Invention uses pre-made planar steel bar meshes 2, which are manufactured for the
construction industry as concrete reinforcement.

[0014] In Fig. 1, a dashed line I1s used to illustrate the different bending steps of the planar
steel bar mesh 2. Before the bending steps is, however, performed the laminating step shown
In Fig. 2, iIn which the plastic membranes 12, 13 are laminated onto the edge areas of the
planar steel bar mesh 2, as is later described Iin greater detail. By bending the transverse steel
bars 4, the first leg arch 8 (arrow A) between the bottom 5 and the leg 7 1s bent first, and then
the second leg arch 9 (arrow B) Is bent, which forms the bottom of the leg 7.

[0015] The first leg arch 8 is bent by the first press elements 21, which form in the end position
of their bending movement the bending die for the second leg arch 9. The corner of the
bending table 25 serves as the bending die for the first leg arch 8. On the top of the bending
table 25 are holder elements 23, which prevent the bottom 5 from arching upwards during the
bending of the leg arch 8. The press elements 21 can be moved either linearly on the cylinder
or on the rotation axis 24 via the shaft.

[0016] The second leg arch 9 Is bent by the second press elements 22, which are moved
along a curved track. The press elements 22 are attached by a curved shaft to the rotation axis
24, by the turning of which the press elements 22 are moved. If both press elements 21 and 22

are moved on the axis 24 in the bending table, it can be implemented using two coaxial axes or
two parallel axes.

[0017] VWhen the steel bar mesh 2 Is disposed onto the bending table 25, the transverse steel
bars 4 are first disposed next to the press elements 21 and the holder elements 23, and then
the steel bar mesh 2 i1s moved in its longitudinal direction (in the perpendicular direction to the
plane of the drawing) such that the transverse steel bars 4 settle under the press elements 21
and the holder elements 23. The press elements 21 and 22 may be rollers or pins, which are
located at each transverse steel bar 4 along the entire length of the steel bar mesh 2.
However, the press elements 21 have a common drive, just as the press elements 22 have a
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common drive, such as the axis 24. The turning axis 24 of the press elements 22 can
alternatively be located co-axially with the press elements 21 at their end positions.

[0018] In a preferred embodiment of the invention, at least a part of the second leg arch 9 is
formed onto the area, in which the plastic membranes 12, 13 are laminated together, wherein
the plastic membranes extend In the finished footing mould element below the leg 7. The
presented bending order (first A and then B) Is preferred in order that the press elements 21
and 22 do not damage the plastic membranes. In the opposite bending order, the starting
position of the press elements 21 would prevent the lower edge of the plastic membranes 12,
13 from extending below the leg 7. In the presented bending order, the press element 21 Is
able to move from the area without plastic onto the plastic membranes to serve as a bending
die for the leg arch 9.

[0019] Fig. 3 shows the pulling and disposition into the lamination position of the plastic
membrane web 11. The plastic membrane web 11 is pulled from the roll 10 by the suction
beam 26, and the edge of the plastic membrane web Is attached to the lamination table 15 by
the suction of the suction beam 14 in the lamination table 15. The planar steel bar mesh (2) Is
disposed on top of the plastic membrane web 11, 12 such that they are one on top of the other
for a distance corresponding to at least the height of the side wall 6 of the finished footing
mould element. The plastic membrane web 11 is cut at said distance from the edge of the steel
bar mesh 2, and the other half 13 of the cut plastic membrane is turned over the planar steel
bar mesh 2. The stopper 28 of the cutting blade 27 may be attached to the suction beam 26
that pulls the plastic membrane web 11. While the suction beam 26 hands over the edge of the
plastic membrane to the suction beam 14, it can simultaneously press the plastic membrane
through the suction tubes rising from the suction beam 14. These suction tubes draw a
vacuum between the plastic membranes 12, 13, which facilitates the following laminating step
with the hot air blowing. Vacuum can be drawn between the plastic membranes 12, 13 also
from the ends of the plastic membranes, when the gap between the skirts of the plastic
membranes is closed by pressing the skirts together by the sealing strip.

[0020] Fig. 2 shows the travel of the lamination table 15 through the hot air blowing device.
The edge areas of the planar steel bar mesh 2, which are equipped with a two-sided plastic
membrane 12, 13, travel between the hot air blowing nozzles 18. By means of the suction
tubes extending from the suction beam 14, or by suction drawn from the ends, the plastic
membranes 12, 13 are drawn by vacuum tightly together during the hot air blowing, whereby
the lamination will be tight and neat (without wrinkles). If suction tubes extending to between
the skirts of the plastic membranes are used, it i1s preferred to direct them at the transverse
steel bars 4, wherein the upper plastic membrane 13 Is not able block the suction tubes and
the suction effect is transferred via the channels formed by the steel bar mesh to between the
plastic membranes 12, 13. If suction from the end is used, it is preferred to place the suction
tubes extending from the suction pipe next to the longitudinal steel bars 3. However, vacuum
suction is not imperative, but instead the plastic membranes can be laminated together using
only the hot air blowing.
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[0021] The lamination table 15 can move on the wheels 16 along the rails 17. An exhaust fan
and a transportation motor (not shown) can be attached to the lamination table 15 to move
along with it. The hot air heating devices and blowers are Inside the casings 19. Hot air is
drawn back inside the casings 19 in order to achieve a nearly closed hot air circulation and as
ittle heat loss as possible.

[0022] In the presented embodiments of the invention, the lamination and bending of both
walls Is performed simultaneously. The Invention can also be implemented such that the
lamination and bending iIs performed to only one wall at a time, and the steel bar mesh is
turned In the meantime such that what was previously the front end, changes to become the

rear end. In this case, however, production I1s more than two times slower than it was
previously.

[0023] The planar steel bar meshes, onto the edge areas of which the plastic membranes 12,
13 are laminated, are stored and transported closer to desired usage areas or sites, onto
which has been arranged a bending device according to Fig. 1. The bending device is to be
easlly transported from one place to another, 1.e. close to a busier building area. Using a
laminating line according to Figs. 2 and 3, it is possible to continuously manufacture laminated
steel bar meshes, which can be stored in large amounts in a small space sheltered from the
weather and transported to bending devices located In different places according to the
demand for footing mould elements. Lamination and bending devices according to Figs. 2 and
1 may naturally also be located in the same production facility, wherein the need for temporary
storage Is reduced. The transfer of planar mould blanks from a storage stack to a bending

device can be carried out by a manual or automatic transfer device, which assures the
positioning of the mould blank into place in the bending station.
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PATENTKRAV

1. Fremgangsmade til fremstilling af et sokkelformelement, hvilket sokkelformelement
(1) kan anvendes som en sokkelstgbeform til bygninger, hvilket sokkelformelement indbefatter
et tyndt stalstangsnet (2) fremstillet af stalstenger, hvilke stalstenger (3, 4) er fastgjort til
hinanden ved deres skeringspunkter, hvilken fremgangsmade indbefatter fglgende trin:

(1) et plant stalstangsnet (2) dannes ved bgjning af stalstenger 1 et aflangt hulrum med
en bund (5), sidevaegge (6) og, mellem disse, ben (7), der dannes ved bgjning af
stalstangsnettets stalstenger (4), hvilken bgjning udfgres ved hjalp af en bgjeanordning med
fgrste presseelementer (21) og anden presseelementer (22), og

(11) pa de modstaende sider af sidevaeggene plastmembraner (12, 13), der tilbageholder
betonafstgbningen, fastggres ved laminering af plastmembranerne pa hinanden ved
indblaesning af varm luft 1 omradet for stalstangsnettets abninger, kendetegnet ved, at
lamineringstrinnet (i1) udfgres pa kantomrader af det plane stalstangsnet (2) fgr trinnet med
bgining (i) af stalstangsnettet, der udfgres ved bgjning af stalstengerne (4); ved, at, i
lamineringstrinnet, det omrade af stalstangsnettet, der danner bunden (5), efterlades uden
plastmembraner; ved, at, 1 bgjningstrinnet (1), den tgrste benbue (8) mellem bunden og benet
bgjes tarst, og derefter bgjes den anden benbue (9), hvilket danner bunden af benet; og ved, at
den fgrste benbue (8) bgjes at de tarste presseelementer (21), hvilket danner 1 endepositionen

at deres bgjningsbevagelse bgjningsmatricen til bgjning at den anden benbue (9).

2. Fremgangsmade ifplge krav 1, kendetegnet ved, at mindst en del af benbuen (9)
dannes pa det omrade, hvori plastmembranerne (12, 13) sammenlamineres, hvori

plastmembranerne straekker sig 1 det ferdige sokkelformelement under benet (7).

3. Fremgangsmade ifglge krav 1 eller 2, kendetegnet ved, at den anden benbue (9) bgjes

al anden presseelementer (22), der bevaeges langs en buet bane.

4. Fremgangsmade ifglge krav 1, kendetegnet ved, at der under laminering af

plastmembranerne (12, 13) tre&ekkes et vakuum mellem dem.
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