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Description

This invention relates to a method for casting
concrete products.

The invention is also concerned with a device
for casting concrete products.

Prior art techniques for the production of elon-
gated concrete products, such as columns and
beams, include slip casting in which a casting
machine feeds concrete into a mould while moving
on rails along the mould from its one end to the
other. The casting machine is positioned above the
mould, so that the concrete flows into the mould
under the influence of the force of gravity. The
concrete fed into the mould is compacted by
means of vibrators to remove air bubbles from it.
The vibrators may be connected to the casting
machine or they may be mounted fixedly in the
mould.

This prior art technique has a few drawbacks,
which become particularly apparent in the produc-
tion of high-strength concrete products. One
drawback is that the final degree of compaction
and homogeneity of the concrete cannot be fully
known, because it is not known accurately how
much air is mixed with the concrete while it falls
from the casting machine into the mould and be-
cause compacted concrete cannot be sampled for
homogeneity measurement without damaging the
product. As a result, the strength properties of a
concrete product at its different points cannot be
known accurately. Another drawback of the tech-
nique is that it is very slow because the casting
machine to be moved is heavy and because it is
necessary to allow the concrete to flow slowly to
minimize the amount of air mixed with it. The
compaction of concrete by means of vibrators is
also time-consuming. In addition, it is to be noted
that the compaction process is difficult to carry out
and requires complicated machinery when the
casting is carried out by means of a closed mould.

FR-A-2 405 796 discloses a method and an
apparatus for mixing and agitating particles of dif-
ferent components for producing a mineral com-
position. Said particles are treated by a mill 6
comprising a vibrator. The thus freated mixture is
fed to an agitator where it is mixed with water and
other fluid components. The vibrator serves for
milling only.

US-A-2 429 012 shows an apparatus and a
method for producing hollow piles in which con-
crete is pumped upwardly into a core 27 being part
of the respective mould.

From CH-A-1 53 386 it is known to apply
pressurised air to concrete for feeding the concrete
into a mould.

The object underlying the present invention is
to provide a method of and a device for, respec-
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tively, casting concrete products, allowing rapid
casting and providing high-quality products with
good strength properties.

According to the invention the above object is
solved by a method and a device according fo
claims 1 and 9, respectively.

The casting method of the invention is more
rapid than prior art methods due to the fact that the
compaction of the concrete to be cast into the
mould is carried out before the casting step. In
addition, the products produced by means of the
method are of excellent quality. This is partly due
to the fact that the concrete compaction is carried
out before the casting as a separate step, where-
fore the compaction takes place under controlled
conditions, which in turn, enables sampling, for
instance. The quality of the products is also af-
fected by the way in which the concrete is fed into
the mould. In the invention the concrete is fed in
such a way that gas bubbles and boundaries will
not be formed within it. The method of the inven-
tion is especially suited for the production of long,
prestressed concrete products, such as concrete
rods containing prestressed irons, disclosed in Fl
881843.

With an elongated mould, a simple way of
providing a continous flow is to create a counter-
pressure in the mould and feed the concrete lon-
gitudinally of the mould.

Boundaries and gas bubbles will not be formed
in the concrete during casting when the concrete is
fed into the mould through its one end.

To ensure that the product will not contain gas
bubbles, it is important that the concrete does not
move during the casting, that is, into the mould and
in the mould, in the direction of the force of gravity;
otherwise the mass flow may be interrupted. Ac-
cording to one embodiment of the invention, the
mould is kept in a vertical or slanted position
during the casting, the concrete being fed into the
mould through its lower end and moved on the
mould against the force of gravity. Since the con-
crete is moved on against the force of gravity, it
remains compact throughout the casting process,
and no interruptions occur in the flow.

For the workability of the method of the inven-
tion it is to be preferred that the concrete is
pumped from the compaction means into the
mould.

According to one embodiment of the device of
the invention, the concrete compaction means are
formed by a tank, and a vibrator and means for
creating an overpressure and/or underpressure in
the tank are connected to the tank. By compacting
the concrete material in the separate tank in place
of the mould an advantage is obtained in that the
compaction can be carried out under controlled
conditions. If desired, samples can be taken from
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the concrete, and the required vibrating effect and
time can be easily defined through experience. In
view of the compaction of the concrete material, it
is to be preferred that the tank comprises means
for creating an underpressure in the tank. The
concrete material can be advantageously fed from
the tank into the mould with means creating an
overpressure in the tank, the concrete material
being forced into the mould by means of this
overpressure. Another alternative suited for the
method of the invention is to pass the concrete
material from the tank to the mould by means of a
pump.

In order to ensure that the concrete material
fed into the mould remains compacted, it is impor-
tant to position the mould horizontally, vertically or
in a slanted position. In the two last-mentioned
cases, the mould is closed, the concrete inlet being
positioned at the lower end of the mould.

In the following the invention will be described
in greater detail with reference to the attached
drawing, wherein

Figure 1 is a general view of a preferred em-
bodiment of the device according to the inven-
tion;

Figure 2 is a top view of a portion of another
embodiment of the device; and

Figure 3 is a sectional view of the device of
Figure 2 along the line llI-lll of Figure 2.

Figure 1 shows the principal parts of a casting
device, viz, a mould 1; means 2 for feeding con-
crete material into the mould; and means 3 for
compacting the concrete material. The parts 1 o 3
communicate with each other by means of conduits
4 and 5. In this particular embodiment, the con-
crete feeding means comprise a pump 2, and the
compaction means comprise a compaction tank 3.

According to the invention the compaction tank
3 is connected by means of the conduit 4 before
the pump 2 in the direction of movement of the
concrete, and the pump 2 is connected by means
of the conduit 5 to one end of the mould 1. In this
embodiment, the mould is elongated, closed and
vertically positioned, and the conduit 5 is con-
nected to its lower end.

A filling opening is provided at the top of the
compaction tank 3. The opening can be closed by
means of a lid 6. Furthermore, a gas removal
connection 7 is provided at the top of the tank. At
least one vibrator 8 is provided in the bottom
portion of the tank, and a closing connection 9
connected to the conduit 4 is provided in the
bottom of the tank. A connection between the con-
duit 4 and the pump is indicated with the reference
numeral 10, and a pump feed pipe connected to
the conduit 5 is indicated with the reference 11.

According to the invention, the casting of the
concrete product is carried out by first compacting
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the concrete in the tank 3 and subsequently pump-
ing it into the mould 1 so that it moves on in the
mould as a continuous flow.

To compact the concrete it is fed in the direc-
tion of the arrow A into the compaction tank 3, in
which it is vibrated while sucking gas out of the
tank through the gas removal connection 7 in the
direction of the arrow B. After the compaction has
been completed, the closing connection 9 is
opened and the pump 2 is started, whereby the
concrete flows from the compaction tank through
the pump to the lower end of the mould 1 and
within the mould further upward along the mould
until the mould is full or the concrete flow is cut off.
The casting method of the invention is consider-
ably more rapid than prior art production tech-
niques, because instead of moving the casting de-
vice itself the concrete flows from the tank into the
mould. The method of the invention can be used
both in connection with a closed and open mould.

Figures 2 and 3 show another embodiment of
the device, in which the mould 1 is, for instance,
rectangular, horizontal and open at the top, being
intended for the production of a concrete slab, for
instance. In this case, the conduit 5 feeds concrete
from above into the mould. In order that the con-
crete would form a continuous flow, a counterpres-
sure has to be created in the mould. In this particu-
lar embodiment, the counterpressure is created by
means of a horizontal plate 12 surrounding the
opening of the conduit 5. The plate 12 and the
bottom and sides of the mould define a substan-
tially closed space which prevents the concrete
from falling freely into the mould. The conduit 5
and the plate 12 are displaced horizontally along
the mould along parallel paths so that the slab is
formed by concrete zones 13 positioned side by
side. To provide the slab with a smooth surface, it
is to be preferred that the plate 12 rotates or
oscillates.

Alternatively, the invention can be realized
without the pump 2. The compaction tank is there-
by provided with a connection through which pres-
surized gas can be introduced into the tank to feed
compacted concrete directly into the mould.

In the embodiment shown in Figure 1, the
mould is elongated and vertically positioned, and
the conduit 5 opens in the lower end of the mould.
Alternatively, the mould can be slanted or horizon-
tally positioned, whereby the concrete inlet need
not necessarily be positioned at the end of the
mould. It is essential for maintaining the degree of
compaction of the concrete unchanged that the
feeding force of the pump or the like is the only
force acting on the concrete in its direction of
movement. A force resisting the feeding of the
concrete can be alternatively effected by forming
an overpressure in a closed mould before the filling
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of the mould. The simplest way, however, is to
utilize the force of gravity as a counter force. If
regarded necessary, the concrete can, of course,
be subjected to additional compaction in a conven-
tional manner after having been cast into the
mould.

Additional compaction can be alternatively ef-
fected by exposing the concrete to a pressure by
creating an overpressure in the mould.

Claims

1. A method of casting concrete products by fill-
ing a mould (1) with flowing concrete material
and compacting the concrete material, char-
acterized in that the compaction of the con-
crete material is carried out before the con-
crete is fed into the mould, and that to fill up
the mould (1) the concrete is fed into it from
compaction means as a continuous flow.

2. A method according to claim 1, characterized
in that a counterpressure is created in the
mould fo achieve a continuous flow.

3. A method according to claim 1 or 2, when
using an elongated mould, characterized in
that the concrete material is fed into the mould
in such a way that it moves on in the mould (1)
in its longitudinal direction.

4. A method according to claim 3, characterized
in that the concrete material is fed into the
mould (1) through its one end.

5. A method according to claim 3, characterized
in that the mould (1) is kept in a slanted or
vertical position during the casting, the con-
crete material being fed into the mould through
its lower end and moved on in the mould
against the force of gravity.

6. A method according to anyone of claims 1 to
5, characterized in that the concrete material
is pumped from compaction means (3) into the
mould (1).

7. A method according to claim 1 or 2 when the
mould is open, characterized in that the con-
crete inlet point in the mould is kept substan-
tially closed by means of a plate positioned at
the inlet point.

8. A method according to anyone of claims 1 {0 6
characterized in that an overpressure is cre-
ated in the mould to compact the concrete
material (1) contained in the mould (1).
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9.

10.

11.

12,

13.

A device for casting concrete products, com-
prising a mould (1); means (2) for feeding
flowing concrete material into the mould; and
means (3, 7, 8) for compacting the concrete
material, characterized in that the concrete
compaction means (3, 7, 8) are connected
before the concrete feeding means (2), and
that the concrete feeding means (2) are ar-
ranged to feed concrete into the mould (1)
from the compaction means as a continuous
flow.

A device according to claim 9, characterized
in that the concrete compaction means com-
prise a tank (3), a vibrator (8) and means (7)
for creating underpressure and/or overpressure
in the tank being connected to the tank (3).

A device according to claim 9 or 10 char-
acterized in that the concrete feeding means
(2) are arranged to feed concrete into the
mould through its one end.

A device according to anyone of claims 9 fo
10, characterized in that the mould (1) is
positioned horizontally, vertically or in a slant-
ed position, the mould being closed and the
concrete inlet being positioned at the lower
end of the mould in the two last-mentioned
cases.

A device according to claim 9, characterized
in that a movable plate (12) surrounds the
concrete inlet which opens in the mould.

Patentanspriiche

1.

Verfahren zum GieBen von Betonprodukten
durch Fillen einer Form (1) mit fllissigem Be-
tonmaterial und Verdichten des Betonmaterials,
dadurch gekennzeichnet, daB die Verdichtung
des Betonmaterials ausgefiihrt wird, bevor der
Beton in die Form eingespeist wird, und daB
zum Flllen der Form (1) der Beton von einer
Verdichtereinrichtung als ein kontinuierlicher
FluB darin eingespeist wird.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daB ein Gegendruck in der Form
erzeugt wird, um einen kontinuierlichen FluB zu
erreichen.

Verfahren nach Anspruch 1 oder 2, wobei eine
langliche Form verwendet wird, dadurch ge-
kennzeichnet, daB das Betonmaterial in solch
einer Weise in die Form eingespeist wird, daB
es sich in der Form (1) in deren L3ngsrichtung
fortbewegt.
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Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, daB das Betonmaterial in die Form
(1) durch ihr eines Ende eingespeist wird.

Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, daB die Form (1) wadhrend des Gie-
Bens in einer geneigten oder vertikalen Posi-
tion gehalten wird, wobei das Betonmaterial in
die Form Uber deren unteres Ende eingespeist
wird und sich in der Form gegen die Schwer-
kraft fortbewegt.

Verfahren nach einem der Anspriiche 1 bis 5,
dadurch gekennzeichnet, daB das Betonmateri-
al von der Verdichtereinrichtung (3) in die
Form (1) gepumpt wird.

Verfahren nach Anspruch 1 oder 2, wobei die
Form offen ist, dadurch gekennzeichnet, daB
die BetoneinlaBstelle in der Form mittels einer
an der EinlaBstelle angeordneten Platte im we-
sentlichen geschlossen gehalten wird.

Verfahren nach einem der Anspriiche 1 bis 6,
dadurch gekennzeichnet, daB ein Uberdruck in
der Form erzeugt wird, um das Betonmaterial
(1) in der Form (1) zu verdichten.

Vorrichtung zum GieBen von Betonprodukten
mit einer Form (1); einer Einrichtung (2) zum
Einspeisen fllissigen Betonmaterials in die
Form; und einer Einrichtung (3, 7, 8) zum
Verdichten des Betonmaterials, dadurch ge-
kennzeichnet, daB die Betonverdichtereinrich-
tung (3, 7, 8) vor die Betoneinspeiseeinrichtung
(2) geschaltet ist und daB die Betoneinspeisee-
inrichtung (2) zum Einspeisen von Beton von
der Verdichtereinrichtung in die Form als ein
kontinuierlicher FluB ausgelegt ist.

Vorrichtung nach Anspruch 9, dadurch gekenn-
zeichnet, daB die Betonverdichtereinrichtung
einen Tank (3), einen Vibrator (8) und eine
Einrichtung (7) zum Erzeugen von Unterdruck
und/oder Uberdruck, verbunden mit dem Tank
(3), aufweist.

Vorrichtung nach Anspruch 9 oder 10, dadurch
gekennzeichnet, daB die Betoneinspeiseein-
richtung (2) zum Einspeisen von Beton in die
Form durch deren eines Ende angeordnet ist.

Vorrichtung nach einem der Anspriiche 9 bis
10, dadurch gekennzeichnet, daB die Form (1)
horizontal, vertikal oder in einer geneigten Po-
sition angeordnet ist, wobei die Form ge-
schlossen ist und der BetoneinlaB an dem un-
teren Ende der Form angeordnet ist, sofern die
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beiden letztgenannten Fille vorliegen.

13. Vorrichtung nach Anspruch 9, dadurch gekenn-

zeichnet, daB eine bewegliche Platte (12) den
in die Form &ffnenden BetoneinlaB umgibt.

Revendications

Procédé de coulée de produits en béton
consistant & remplir un moule (1) de béton
fluide, et & tasser le béton, caractérisé en ce
que le tassement du béion s'effectue avant
que le béton ne soit introduit dans le moule et
que, pour remplir le moule (1), on y introduit le
béton en provenance des moyens de tasse-
ment, en un écoulement continu.

Procédé selon la revendication 1, caractérisé
en ce qu'on crée une conire-pression dans le
moule pour obtenir un écoulement continu.

Procédé selon la revendication 1 ou 2, appli-
qué au cas ol I'on utilise un moule de forme
allongée, caractérisé en ce que le béton est
introduit dans le moule de telle maniére qu'il
avance dans le moule (1) dans la direction
longitudinale de ce dernier.

Procédé selon la revendication 3, caractérisé
en ce que le béton est introduit dans le moule
(1) & travers une de ses exirémités.

Procédé selon la revendication 3, caractérisé
en ce que le moule (1) est maintenu dans une
position inclinée ou verticale pendant la cou-
lée, le béton étant introduit dans le moule a
fravers son exirémité inférieure et avangant
dans le moule en antagonisme par rapport a la
force de la gravité.

Procédé selon une quelconque des revendica-
tions 1 & 5, caractérisé en ce que le béton est
refoulé des moyens de tassement (3) dans le
moule (1).

Procédé selon la revendication 1 ou 2, appli-
qué au cas ol le moule est ouvert, caractérisé
en ce que le point d'entrée du béton dans le
moule est maintenu sensiblement fermé A I'ai-
de d'une plaque placée au point d'entrée.

Procédé selon une quelconque des revendica-
tions 1 & 6, caractérisé en ce qu'on crée une
surpression dans le moule pour tasser le béton
(1) contenu dans le moule.

Installation pour couler des produits en béton,
comprenant un moule (1) ; des moyens (2)



10.

11.

12,

13.

9 EP 0 376 353 B1

pour introduire le béton fluide dans le moule ;
et des moyens (3, 7, 8) pour tasser le béton,
caractérisée en ce que les moyens (3, 5, 8) de
tassement du béton sont raccordés en amont
des moyens (2) d'introduction du béton, et en
ce que les moyens (2) d'introduction du béton
sont agencés pour introduire le béton dans le
moule (1) en provenance des moyens de tas-
sement sous la forme d'un flux continu.

Installation selon la revendication 9, caractéri-
sée en ce que les moyens de tassement du
béton comprennent une cuve (3), un vibrateur
(8) et des moyens (7) raccordés a la cuve (3)
et servant a créer une dépression et/ou une
surpression dans la cuve.

Installation selon la revendication 9 ou 10, ca-
ractérisée en ce que les moyens (2) d'intro-
duction du béton sont agencés pour introduire
le béton dans le moule A travers une de ses
extrémités.

Installation selon une quelconque des revendi-
cations 9 a 10, caractérisée en ce que le
moule (1) est placé horizontalement, verticale-
ment ou dans une position inclinée, le moule
étant fermé et I'entrée du béton étant placée a
I'extrémité inférieure du moule dans les deux
derniers cas.

Installation selon la revendication 9, caractéri-
sée en ce qu'une plague mobile (12) entoure
I'entrée du béton qui débouche dans le moule.
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FIG. 1

FIG. 3
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