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DESCRIPTION

[0001] The present invention relates generally to the manufacturing of reinforced slab-shaped
building elements having a length, a width and a thickness, the slab-shaped building element
comprising an upper concrete plate anchored to lower concrete, with a top surface of the lower
concrete defining an internal interface, and with the lower concrete also defining the bottom
face of the building element. The upper concrete plate i1s cast from relatively higher strength
concrete laid out upon the top surface of the lower concrete, the lower concrete portion being
of a less strong concrete. One example of such a building element Is disclosed in BE patent
481 221 where the lower concrete Is constituted by a plurality of porous concrete blocks
arranged next to each other and with intermediate U-shaped channel elements. DE 226 154
shows another slab-shaped building element with U-shaped channel elements

[0002] NL-A-8 100 138 discloses a method of casting a reinforced slab-shaped building
element in accordance with the preamble of claim 1.

[0003] US-A-1 463 841 discloses an apparatus in accordance with the preamble of claims 9
and 14.

[0004] Building elements of this type are sometimes preferred as an alternative to conventional
slab-shaped building elements of the type having internal parallel tubular hollow ducts In
usually having a reduced overall weight, improved acoustical properties and a high resistance
to structural damage resulting from exposure to fire. However, iIn some cases the prior art
building elements do not give satisfactory results from an acoustical and aesthetical point of
VIEW.

[0005] The object of the present invention Is to provide a method for making an improved
building element and an apparatus suitable for making the building element.

[0006] More specifically, a building element includes a lower concrete plate that has a base
that Is contiguous with a plurality of upwardly projecting raised portions integral therewith, with
the raised portions being spaced apart in the direction of the length and width, and with the
plurality of raised portions defining between them a network of recesses, at least some of the
recesses Including reinforcing bars. The raised portions and the recesses together define the
aforementioned top surface and the upper concrete plate forms a plurality of virtual
compression arches having a height in the direction of said thickness increasing from the
raised portions towards said recesses. With the invention there Is also a reduced tendency for
local heat transmission since the concrete cast on top of the lower concrete plate cannot flow
to the bottom surface of the lower concrete plate.

[0007] Preferably, the lower concrete plate is of a porous concrete with an expanded clay
aggregate of median size of 4-10 mm, possibly with a minor 0-4 mm fraction, and in addition
thereto fine sand.
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[0008] The method of making the building element, and the apparatus suitable therefore,
Involves using dedicated raised portions molds and discharging a first type and low strength
concrete from each raised portions mold while vibrating the concrete so as to form the
contiguous lower concrete plate without non-bonded interfaces between the discharged
material.

[0009] The Invention will be discussed further below, with reference to the drawings which
show a presently preferred embodiment.

Fig. 1a shows three blocks arranged next to each other, as in the prior art, before high
strength concrete Is poured onto the top surface thereof,

Fig. 1b shows a portion of an example of a preformed light aggregate concrete lower plate, the
longitudinal direction of the plate being marked by letter L,

Fig. 2 shows a slab-shaped building element and comprising two monolithic lower concrete
plates, and

Figs. 3a-g shows the various steps in the molding of the lower plate of a building element
according to the invention, using a first embodiment of a molding apparatus,

Fig. 4 shows an embodiment of a monolithic lower plate of a building element, wherein a raised
portion has been skipped,

Figs. 5-9 show the various steps In the molding of the lower plate of a building element
according to the invention, using a second embodiment of a molding apparatus,

Figs, 10 and 11 show an Insert placed where a raised portion has been skipped, before and
after pouring of higher strength concrete,

Fig. 12 and 13 shows stages in the making of an embodiment of a building element according
to the iInvention with curved sides,

Fig. 14 and 15 show various Iinserts that may be used to provide for surface recesses In the
building element, and

Fig. 16 shows reinforcements for anchoring of an additional top layer of concrete poured in a
subseqguent step.

[0010] Fig. 1a shows three individual prior art preformed light aggregate porous concrete
blocks B laid out next to each other for the purpose of subsequent concrete overlaying In a
known process. The blocks B have flattened top portions 5, longitudinal sides 6 and transverse
sides 9; reinforcing bars (not shown) are placed along the longitudinal sides © prior to the
overlaying.
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[0011] In the overlaying process a layer (not shown) of concrete of higher strength Is poured
onto the top surface of the blocks B to form a coherent slab-shaped building element having at
least dimensions L and W, as shown, and a thickness exceeding the height H of the blocks B.

[0012] The blocks B have a base 1 with a lower surface which is visible from below the finished
building element. A small inherent gap 2 between the blocks B allows for some of the poured
concrete to flow In the direction from the top surface of the blocks B and towards the lower
surface, and to be visible from below the finished building element. After the poured concrete
has hardened the building element becomes a coherent unitary structure by the poured
concrete slightly penetrating into and bonding to the upper surface of the porous concrete
blocks B. The blocks B provide for a fire resistance by protecting the overlaid concrete against
direct exposure to fire, and for certain desired acoustical properties of the building element
resulting from the porous structure of the light aggregate concrete.

[0013] Fig. 1b shows a corner section of an example of a preformed light aggregate concrete
plate 10 and which is a monolithic structure made using a number of individual molds, as will
be explained further below. The plate 10 has a base 11 contiguous with a plurality of raised
elongated portions 14 integral therewith and upon which concrete of higher strength is poured
IN a subsequent step of making a slab-shaped building element. The raised portions 14 have
top faces 195, longitudinal sides 16 and transverse sides 19. The plate 10 will in the following be
referred to as a "lower" concrete plate while a higher strength plate formed as the overlaid
concrete sets will be referred to as an "upper’ concrete plate bonded to the lower concrete
plate to form the slab-shaped building element. The sides 16, 19 preferably diverge outwards
In direction from the top face 15, to allow for an easy upward removal of the molds used for
making the raised portions, as explained below.

[0014] FIg. 2 shows such a slab-shaped element E comprising two such monolithic lower
concrete plates 10, 10" described with reference to fig. 1b placed next to each other and
overlaid with higher strength concrete forming an upper concrete plate drawn schematically In
thin line and identifled by numeral 20. Each lower concrete plate 10, 10" is a monolithic
structure having a base 11 with in this case a total of nine raised portions 14 integral therewith.
The dimensions of the lower concrete plate may be selected Iin accordance with a given
modular configuration; by way of example a plate module may have dimensions of 1.2 m x 2.4
m corresponding to a lower plate having a base 11 contiguous with, by way of example, an
arrangement of three by four identical raised portions 14.

[0015] Prior to the pouring of the higher strength concrete a network of recesses 17, 29
extending between the raised portions 14 in the direction of the width VW and the length L of the
lower plate 10 is filled with reinforcing bars. Preferably the reinforcing bars in the direction of
the length L are pre-tensioned such that compressive forces are set up in the upper plate
portion of the finished element E In that direction. The slab-shaped element E may then be
used as a floor element in a building, spanning between opposite supports, such as opposite
walls. To provide for longer spans the building element may be composed of several
prefabricated monolithic plates 10, 10" laid out next to each other and overlaid with concrete
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after arranging pre-tensioning cables along a combined length of the plates 10, 10". As shown
by letters CA the upper plate Iin the direction of the width W acts to take up forces Iin the
manner of a plurality of compression arches having a height Increasing, preferably
continuously, from the top faces 15 towards the recesses 29, the top faces preferably
appearing slightly vaulted when seen from the end face 9. The upper concrete plate preferably
IS poured to extend also beyond the sides of the lower concrete plate, such that the element E
appears with sides 25 enclosing the sides of the lower concrete plate 10.

[0016] Fig. 3a shows an apparatus A including various molds used for making a monolithic
lower plate 10 as shown In fig. 2. The apparatus A generally includes a first mold 100 In the
form of a flat bed having dimensions corresponding approximately to the dimensions L and W
shown In fig. 2, and of which only a small portion i1s shown. A frame (not shown) supports a
second, box-shaped mold 120 in such a manner that this second mold 120 can be moved up
and down away from and towards the first mold 100, into a lowered position leaving a gap 110

between a lower peripheral edge 122 of the second mold 120 and the upper surface of the first
mold 100.

[0017] The box-shaped second mold 120 has dimensions and internal shape corresponding to
a raised portion 14 to be formed, and is open at the top to receive a portion 210 of the first
type of relatively low strength concrete referred to above, which preferably I1s porous and
Includes a light aggregate, supplied by a supply unit 200 movable to a position above the top
opening of the second mold 120. The second mold 120 has opposite parallel side walls shaped
according to the form of the sides 16, 19 of the raised portions 14, and is open at the bottom to
form a discharge opening.

[0018] Fig. 3b shows the supply unit 200 In position above the second mold 120 with concrete
being discharged into the second mold. In fig. 3d the supply unit 200 has been moved away
and a head 185 of a piston has been moved through the top opening of the second mold 120
to compress the concrete material 210 Iin the second mold 120, such as to give a 10%-30%
dimensional reduction in the second mold 120, and to give the top face 15 of the raised portion
14 a desired flat or upwardly curved shape. Simultaneously, or Iin connection with this
compression, the material 210 in the second mold 120 is vibrated, by the first or the second
mold, such that a small portion of the material on the second mold 120 will stand out sideways
from the second mold at the gap 110, and for the purpose of bonding this material portion with
that of a base 11 of a raised portion 14’ previously formed on the surface of the first mold 100,
as lllustrated schematically in fig. 3g. The material portion at the gap 110 eventually defines the
aforementioned base 11 of the lower plate 10 as this material portion of all successively
molded material 210 is bonded through the vibration.

[0019] It will be understood that the frame discussed in connection with figs. 3a-g may carry
several second molds 120 to mold in one step one row of contiguous raised portions 14 and
base portions 11, whereafter the frame is moved relative to the first mold 100 such that a next
row contiguous therewith may be formed, the vibration providing a bonding of the two rows at
the level of the base 11. An embodiment of such an apparatus A, for making a monolithic lower
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concrete plate 10 as shown In fig. 4 will be discussed in the following with reference to figs. 5-9.
As will be understood many of the operating principles and apparatus parts now described will
correspond to those discussed above.

[0020] The apparatus A of fig. 5 generally includes a first mold 1000 in the form of a flat bed
having a width corresponding to the width of the final building element E, and of which only a
small portion 1s shown. A frame F of the apparatus A is configured to move stepwise along the
length of the flat bed 1000, in one direction of the arrows marked by letter L to indicate a
longitudinal direction as In fig. 2. The frame F supports a hopper H (not shown In details) that
spans across the width of the flat bed 1000 and that supplies concrete to individual movable
box-shaped dosing devices 2000 located on the frame between the hopper H and the flat bed
1000. In fig. 5 the dosing devices 2000 are shown in an initial retracted position. The frame F
also supports a number - In this case six - of second molds 1200 by means of respective
hydraulically adjustable cylinders mounted to allow for the particular movement of the dosing
devices 2000 described below. Each second mold 1200 has an internal configuration with
sides that resemble the shape of the sides 16, 19 of a respective raised portion 14 (see fig. 2)
and iIs open at the top and at the bottom, with the sides having a lower peripheral edge 1220.

[0021] The support of the second molds 1200 is such that the second molds 1200 can be
moved up and down individually away from and towards the first mold 1000, into a lowered
position as shown In fig. 6 leaving a gap 1100 between their lower peripheral edge 1220 and
the upper surface of the first mold 100. The frame F with the hopper H and the dosing devices
2000 s preferably adjustable in the height to allow for the mounting below the dosing devices

2000 of other molds 1200 of the second type that have a greater height, to form raised
portions 14 of a greater height.

[0022] In fig. 6 all the second molds 1200 have been lowered to a position leaving the
aforementioned gap 1100. In fig. 7 each dosing devices 2000 has then been advanced relative
to the frame F in the direction of the arrow shown In fig. 5 to the shown position above its
corresponding second mold 1200, the bottom of the hopper H being now closed by a closure,
such as one or more slidable plates.

[0023] The dosing devices 2000 are essentially box-shaped structures that taper from an open
top towards an open bottom, with respective closures at the bottom configured to withhold
material M In the dosing device 2000 as the latter is subsequently retracted back to the initial
position below the hopper H; these closures may by way of example comprise a plate structure
mounted on the frame F and onto which the dosing devices 2000 slide during retraction. In this
way the dosing devices 2000 may be configured to contain a relatively large volume of material
M for a relatively large volume shot, such that replacement of the dosing devices 2000 may not

be required where relatively small volume second molds 1200 are replaced for forming raised
portions 14 of a greater height, as discussed above.

[0024] In fig. 7 each second mold 1200 is supplied at this time by gravity with concrete from a
respective one of the dosing devices 2000, and this material is deposited on the flat bed 1000.
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A small portion of this material flows sideways out of the second molds 1200 at their open
pbottom; In a subsequent process step this outflowing material M is worked so as to bond with
material previously deposited on the flat bed 1000, as explained below. The two molds 1200 of
the second type located at each opposite edge 1010 of the flat bed 1000 may be so configured
along a part 1220 of their peripheral edge 1220 close to the edge 1010 that essentially no gap
1100 1s provided for, to limit sideways outflow of concrete from the second mold 1200, as
shown In fig. /.

[0025] Turning now to fig. 8 a series of pistons 1800 having respective heads 1850 are shown.
Having retracted the dosing devices 2000 to their initial position the heads 1850 may now be
lowered Into the box-shaped second molds 1200 through their open top, In principle In the
manner shown In fig. 3d. The heads 1850 are shaped to give the raised portions 14 their
desired shape as the heads are pressed lightly against material M inside the second molds
1200. At the same time vibrators V mounted to each second mold 1200 are activated to vibrate
to second molds 1200 and, hence, material M therein. Preferably, damping means are
provided such that vibrations are limited to the second molds 1200. The vibrations not only
provides for a good compacting of the material M within the second molds 1200 but also
ensures that all deposited material M close to the flat bed 1000 1s worked together to establish
a material bond not only cross-wise to the flat bed 1000 but also in the longitudinal direction L
thereof, 1.e. by being worked together also with material previously discharged before
advancing the frame F In the direction of the arrow shown In fig. 5. Proper vibration time and
pressure applied by the heads 1850 may be determined experimentally. Since the material M,
.e. the less strong concrete, typically has a low flowability excessive material will not exit at the

gap 1100.

[0026] In a final step shown In fig. 9 the second molds 1200 are preferably first raised by the
cylinders 1210 with the heads 1850 still in contact with the top portion of the discharged
material M. This is to prevent any material from following the second molds 1200 by providing
a slight downward oriented pressure on the material. The heads 1850 are then raised fully to
allow for subsequent unrestricted movement of the dosing devices 2000 and the frame F Is
advanced as desired to mold a desired length of the monolithic plate shown in fig. 4.

[0027] After having molded a desired length of the monolithic plate 10 falsework (not shown)
may be placed across the width of the flat bed 1000. The frame F may then be moved past this
falsework after which molding of another lower concrete plate 10 iIs Initiated In the manner
discussed above. The falsework Is preferably positioned at a certain minimum distance from
the raised portions 14, such as eg. 10-30 cm, and the higher strength concrete poured onto
the cured lower concrete plate 10 In the final process step discussed below flows Into the
space between the cured lower concrete plate 10 and the falsework to define what regularly
will be one of the ends of the building element E, 1.e. a part resting on a supporting building
structure.

[0028] In the final step of making the building element E concrete of higher strength 1s poured
onto the material M previously deposited on the flat bed 1000 as described above, to form the
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upper concrete plate 20. For this purpose the flat bed first mold 1000 has side plates (not
shown) mounted to or mountable onto the opposite edges 1010 and extending up to and
above the level of the top of the raised portions 14, preferably at a distance from the sides 16
of the outermost raised portions. In this configuration the cured lower plate 10 together with the
side plates and any cross-wise falsework as mentioned above will define a third mold for curing
the concrete of the upper concrete plate 20. As will be understood, in this manner the concrete
of higher strength flows to completely cover all the parts of the lower concrete plate 10 visible
In fig. 4.

[0029] The length of the flat bed defining the first mold 100 may by way of example be in the
order of 50-100 m with tensioning devices being arranged at each end for establishing a pre-
tension in wires (not shown) extended between the ends of the first mold 100 after completion
of a desired number of the processes described above with reference to figs. 5-9. After curing
of the upper plate portion 20, building elements E of desired length are made by transverse
cuts cutting the pre-tensioned wires to setup compressive forces in the upper plate portion of
the individual finished building element E that may have a length in the order of 10 metres. As
will be understood the making of a building element E is a continuous process carried out
within a relatively short time, such as 12 hours, which will allow for curing of the light aggregate
concrete, laying out of the reinforcing bars in the recesses 17, 29 between the raised portions
14, and overlaying by the high strength concrete in a step of pouring out this higher strength
concrete on top of the plate(s) 10, while the lower plate 10 is still supported by the first mold
100, 1000, and then a leveling of this material to provide for a smooth and even upper face of
the element E, after which curing of the higher strength concrete i1s allowed for.

[0030] In principle the higher strength concrete may be a concrete having similar or identical
properties to concrete normally used for making slab-shaped flooring elements for buildings.
The less strength concrete Is preferably a mixture of cement, sand and a light aggregate such
as expanded clay or pumice and which has little or no tensile strength and a low compressive
strength. In the uncured form this material 210, M has a high viscosity and the purpose of the
aforementioned compression or compacting and vibrating is not only to give the raised portions
14 the desired shape but also to ensure a high degree of intimate bonding between the
material of one material discharge with that of an adjoining one as material exits the narrow
gap 110, 1100 and contacts adjoining material. This bonding has the effect that the lower plate
10 appears as a monolithic structure without any furrows appearing on the lower surface
thereof. Such furrows could allow for the higher strength concrete subsequently applied to flow
towards the lower surface of the lower plate 10 and be visible on the lower surface of the
finished building element E, reducing the acoustical properties and also providing an undesired
pathway for direct heat transmission between a lower building level and an upper one.

[0031] It I1s noted that according to an alternative embodiment a continuous layer of the first
type concrete material 210, M may be spread onto the first mold 100, 1000 as a first step, with
this layer having a thickness corresponding essentially to that of the gap 110, 1100 discussed
above, whereafter the concrete material 210, M Is discharged and vibrated as discussed above
to provide for a monolithic plate 10; with the apparatus of figs. 5-9 the second molds 1200
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would In this case be placed with their lower peripheral edge In direct contact with the layer
spread onto the first mold 1000.

[0032] A first layer C (shown In fig. 2) of another cementitious material, such as mortar, or of a
another material such as a glass fiber web, may additionally be spread or placed onto the first
mold 100 before applying the first type concrete material 210, in which case the second type
molds 120, 1200 will be held at a distance above this first layer corresponding to the
aforementioned gap 110, 1100. Such a layer may better prepare the finished building element
E for painting.

[0033] Where the finished building element E Is to have through-going openings it may In
some cases be desirable to form the lower plate 10 with through-going apertures by leaving
out some of the raised portions 14. Fig. 10 shows an example where some portions or blocks
14 have been skipped, such as by not discharging concrete from one of the molds 1200 in a
row when using an apparatus with several such molds of the type shown In fig. 5-9. An insert |
with a vertical passage may then be placed on the first mold 1100 where a block 14 has been
skipped, as shown In fig. 10, after which pouring of the higher strength concrete Is Initiated.
Fig. 11 shows the element E with the insert | having a vertical passage with a square cross-
section.

[0034] Where the term strength Is used herein reference is generally made to the compressive
strength of the finished cured concrete plate. Where In this text the phrase "at least one
second mold" is used reference I1s made to any apparatus having one second mold, or a group
comprising two or more second molds linked together.

EXAMPLE:

[0035] A first type concrete for making the lower concrete plate 10 was prepared with an
expanded clay aggregate of median size of 4-10 mm, and in addition thereto fine sand, the wet
concrete being compressible by 10%-30%, the compression and vibration yielding a final

density of about 600-800 kg/m3. A compressive strength in the order of 3MPa was obtained
thereby.

[0036] Fig. 12 and 13 shows stages in the making of an element E before and after pouring
the higher-strength concrete and where falsework FW is placed cross-wise on the first mold
1000 to give the building element E curved sides.

[0037] Fig. 14 and 15 show various Inserts |2 that may be placed on the first mold 100 to
provide for surface recesses in the element E.

[0038] Fig. 16 shows reinforcements RF anchored in the higher strength concrete to allow for
anchoring of an additional top layer of concrete poured in a subsequent step, preferably after a
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raking or other surface roughening of the higher strength concrete that forms the concrete
plate 10, 10 shown In fig. 2.
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Patentkrav

1. Fremgangsmade til at stgbe et forstaerket pladeformet byggeelement (E)
med en leengde (L), en bredde (W) og en tykkelse, hvor det pladeformede
byggeelement (E) omfatter en @vre betonplade (20), der er forankret til en
nedre betonplade (10) med en topflade og en bundflade, idet den gvre beton-
plade (20) er stgbt af beton, der har relativt hajere styrke, der er lagt ud pa
topfladen, hvor den nedre betonplade (10) er af en f@rste type med en lavere
styrke, Idet den nedre betonplade (10) indbefatter en base (11), der er sam-
menhaangende med et flerhed af hasvede dele (14), som er integreret der-
med, kendetegnet ved, at de haavede dele (14) er anbragt med afstand | ret-
ning af leengden (L) og bredden (W), idet flerheden af haevede dele (14) defi-
nerer et netvaerk af udsparinger (17, 29) mellem dem, hvor mindst nogle af
udsparingerne (17, 29) indbefatter forstaerkningsstaenger (R), idet de hasvede
dele (14) og udsparingerne (17, 29) tilsammen definerer topfladen, hvilken
fremgangsmade omfatter falgende trin: i) at tilvejebringe en farste stabeform
(100, 1000), der definerer en understatning for den nedre plade (10), der st@a-
bes, og mindst en anden stabeform (120, 1200) med en indvendig form sva-
rende til en respektiv af de haesvede dele (14), 11) at forberede en farste type af
beton, 1) at fylde den mindst ene anden stabeform (120, 1200) med den farste
type af beton og udlede den farste type af beton fra den mindst ene anden
stabeform (120, 1200) | den farste stebeform (100, 1000) for at danne den
nedre plade (10), Iv) | det mindste delvist at haerde den farste type beton, der
er udledt 1 den farste stabeform (100, 1000), v) at udleegge forstaerkningsstasn-
gerne (R) I mindst nogle af udsparingerne (17, 29), vi) at forberede en type
beton med h@jere styrke, der er staerkere en den farste type af beton, og vii)
at anvende den nedre plade (10) som en tredje form for at fuldende det plade-
formede byggeelement (E) ved at pafare typen af beton med hajere styrke pa
topfladen for at stabe den @vre plade (20).

2. Fremgangsmade ifglge det foregaende krav, omfattende gentagelse af trin
111), mens den mindst ene anden stabeform (120, 1200) successivt flyttes til

naboliggende positioner | forhold til tidligere udledt beton.
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3. Fremgangsmade ifalge det foregaende krav, hvor trin iii) indbefatter succes-
sivt af lafte og saenke den mindst ene anden stabeform (120, 1200) 1 en retning
vaek fra eller mod den farste stebeform (100, 1000).

4. Fremgangsmade ifelge et af de foregaende krav, hvor, far trin iii), den farste
stebeform (100, 1000) fyldes med et lag af den farste type beton for at danne
basen (11).

5. Fremgangsmade ifalge et af de foregaende krav, hvor trin iii) indbefatter en
komprimering og vibrering af den farste type beton, mens den er | den mindst
ene anden stabeform (120) for at danne den nedre plade (10) ved at den farste

type beton binder til den farste type beton, der tidligere er udledt | den farste
stabeform (100, 1000).

6. Fremgangsmade ifelge et af de foregaende krav, hvor den mindst ene an-
den stgbeform (120, 1200) er anordnet med et mellemrum (110, 1100) over
den ferste stebeform (100, 1000) under udledningen.

7. Fremgangsmade ifalge et af de foregaende krav, hvor, far trin iii), den farste
stabeform (100, 1000) er deekket af et lag af cementholdigt materiale, sasom
meartel, glassfibervaeyv eller maling, for at definere et daeklag, der er udformet
til at daekke bundfladen, idet den mindst ene anden form (120, 1200) er anord-
net i trin 1) med mellemrummet (110, 1100) over laget af materiale under ud-
ledningen.

8. Fremgangsmade ifslge et af de foregaende krav, hvor den farste stabeform
(100, 1000) definerer en understatning under hele st@beprocessen for elemen-
tet (E).

9. Indretning til at udfare trin i)-iii) af fremgangsmaden ifalge et af kravene 1-
3, Idet Indretningen indbefatter a) en farste stebeform (100, 1000), der define-
rer en understatning til den nedre plade (10), der stabes, b) en flerned af andre
stebeforme (120, 1200) med en indvendig form svarende til en respektiv af de
haevede dele (14) og med en abning ved en bund deraf, og c) en doserings-
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iIndretning (2000) til tildeling af en ferste type beton til de andre stebeforme
(120, 1200), kendetegnet ved d) en ramme (F), der er bevaegelig langs en
laengde af den farste stebeform (1000), idet rammen (F) understatter flerhe-
den af andre st@beforme (120, 1200), idet de andre stabeforme (120, 1200) er
vertikalt bevasgelige 1 forhold til rammen (F), og e) vibreringsindretninger (V),
der er monteret pa hver af de andre stgbeforme (120, 1200) til at vibrere de
andre stebeforme.

10. Indretning Ifelge krav 9, indbefattende en tragt (H), der doserer den farste
type beton |1 doseringsindretninger (2000) svarende til en respektiv anden sta-
pbeform (1200), idet doseringsindretningerne (2000) er bevaegelige | forhold til
de andre stabeforme (1200) langs leengden af den farste stebeform (1000).

11. Indretning ifelge krav 9 eller 10, indbefattende preshoveder (185, 1850),
der er udformet til at blive saenket ind | de andre stebeforme (1200) gennem

en aben top deraf, idet preshovederne (1850) har en form svarende til en top-
flade (15) af de haevede dele (14).

12. Indretning ifelge krav 9, hvor en lukning er tilvejebragt for at forhindre ud-
ledning af den farste type beton pa doseringsindretningerne (2000), der be-
vaeges veek fra de andre stebeforme (1200).

13. Indretning iflge et af kravene 9-12, indbefattende spasndingsindretninger,
der er anordnet ved hver ende af den farste stebeform (1000) til etablering af
en forspaending i trade (ikke vist) udstrakt mellem enderne.

14. Indretning til at udfare trin i)-iii) af fremgangsmaden ifalge et af kravene 1-
3, Idet Indretningen indbefatter a) en farste stebeform (100, 1000), der define-
rer en understatning til den nedre plade (10), der stabes, b) en flerned af andre
stebeforme (120, 1200) med en indvendig form svarende til en respektiv af de
haevede dele (14) og med en abning ved en bund deraf, og ¢) en doserings-
iIndretning (2000) til tildeling af en ferste type beton til de andre stabeforme
(120, 1200), kendetegnet ved d) en ramme (F), der er bevaegelig langs en



10

15

20

DK/EP 3003664 T3

laengde af den farste stebeform (1000), idet rammen (F) understatter flerhe-
den af andre stebeforme (120, 1200), idet de andre stabeforme (120, 1200) er
enkeltvis vertikalt bevasgelige 1 forhold til rammen (F), og €) vibreringsindret-
ninger (V) til at vibrere de andre stabeforme.

15. Indretning iIf@lge krav 14, indbefattende en tragt (H), der doserer den farste
type beton | doseringsindretninger (2000) svarende til en respektiv anden sta-
peform (1200), idet doseringsindretningerne (2000) er bevaegelige | forhold til
de andre stabeforme (1200) langs leengden af den farste stebeform (1000).

16. Indretning ifelge krav 13 eller 14, indbefattende preshoveder (185, 1850),
der er udformet til at blive saenket ind | de andre stebeforme (1200) gennem
en aben top deraf, idet preshovederne (1850) har en form svarende til en top-

flade (15) af de haevede dele (14).

17. Indretning ifelge krav 14, hvor en lukning er tilvejebragt for at forhindre
udledning af den farste type beton pa doseringsindretningerne (2000), der be-
vaeges veek fra de andre stebeforme (1200).

18. Indretning ifalge et af kravene 14-17, indbefattende spaendingsindretnin-
ger, der er anbragt ved hver ende af den farste stebeform (1000) til etablering
af en forspaending i trade (ikke vist) udstrakt mellem enderne.
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