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Description

[0001] Theinventionrelates tothefield of prefabricated
concrete building elements. Particularly, the invention re-
lates to a method of making a wall element including a
conduit, and to a vertical mold used in the fabrication
process

[0002] Conduits of contemporary apartment buildings
are quite often made of concrete elements. In one solu-
tion this is done by casting large conduits with one hollow.
Inside this hollow, required electric cables, water pipes,
air condition ducts, sanitation pipes and other necessary
plumbing and cables are installed. In this case, all of the
pipes must be separately insulated against fire and noise.
In addition, this kind of prior art conduit element requires
fire insulation breaks to be cast at the distinct floor levels,
whereby the space between pipes is sealed by concrete
cast.

[0003] Oneexampleofelementisthe Elpo type conduit
design made by Elpotek Oy, in which separate hollows
have been provided for each pipe type, like water, heat
and sanitation pipes, air condition ducts as well as for
electric and telecommunication cables, according to the
dimensions of the each pipe type. In addition, for each
element, branching is provided at desired levels and lo-
cations.

[0004] The problem with these known conduit ele-
ments is the large amount of seaming and casting on
site, which slows down construction work due to the var-
ious stages and drying periods. Distinct locations for con-
duitelements need to be reservedinthe buildings, where-
by a significant amount of building area and volume is
consumed. A method for making a wall elementincluding
a conduit section using a vertical mold is already known
from US 2006/0284025, wherein it comprises the steps
of placing walls limiting the casting space and at least
one conduit in the conduit section before casting con-
crete. Moreover US 2006/0284025 discloses also the
preamble of claim 7. According to the present invention
a conduit element is formed as part of a prefabricated,
supporting concrete wall element. Such a wall element
including a conduit is produced using a vertical mold.
With the aid of laterally movable fill molds it is easy to
change the position and the width of the conduit section
within the wall element.

[0005] Usingthis method, itis possible to design a con-
duit section as advantageously as possible as part of the
wall element, and it is possible to minimize the volume
of the conduit element. The solution according to the in-
vention atleast partly eliminates seaming and other joints
required for prior art conduit elements in building walls,
which accelerates and facilitates the building process.
Further, aload-carrying structure according to the inven-
tion makes it possible to use the wall element and espe-
cially its conduit section for supporting deck slabs. Ac-
cording to the invention, the wall element including a con-
duit is made using the method of claim 1.

[0006] Theinvention also comprises a vertical mold for
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producing a wall element including a conduit, according
to the subject-matter of claim 7.

[0007] Inaddition, itis described a wall element, which
is a prefabricated concrete element and which wall ele-
ment comprises a supporting wall part. The wall element
comprises a fixed conduit section, inside which at least
one conduit is formed, the thickness of said conduit sec-
tion being larger than the thickness of the wall part of the
wall element.

[0008] The invention and its details will be described
in more detail in the following, with reference to the en-
closed drawings, wherein

Fig. 1 shows one vertical mold and wall element ac-
cording to the invention seen from above,

Fig. 2 shows one vertical mold and wall element ac-
cording to the invention seen from the side,

Fig. 3 shows one vertical mold and wall element ac-
cording to the invention seen from the end side,
Fig. 4A and 4B show a schematic view of a wall el-
ement according to the invention, and

Fig. 5 is a schematic view of another wall element
according to the invention in cross section view.

[0009] In Figure 1 is shown a vertical mold and inside
it a wall element provided with a conduit. The vertical
mold comprises front wall 1, back wall 2, end walls 3 and
4, bottom part 5 (Figure 2) and laterally movable fill mold
6. In addition, figure 1 shows locking element 7 and fas-
tening members 8. The wall element comprises wall part
9 and conduit section 10, which includes at least one
conduit 11. Conduit section 10 of the wall element can
be formed as a supporting or a non-supporting structure,
butwall part 9 is always formed as a supporting structure.
According to the invention, the height of the wall element
is substantially equivalent to the storey height of the build-
ing.

[0010] Figure 4A shows one wall element according to
the invention in side view and figure 4B presents the
same wall element in cross section view. The prefabri-
cated concrete wall element shown in figure 4A and 4B
comprises supporting wall part 9, as well as conduit sec-
tion 10 which is an integral part of the wall element.
[0011] Before the wall element is cast front wall 1 end
walls 3, 4 and bottom part 5 are positioned in the vertical
mold. Into the space limited by these, in bottom part 5,
are placed members determining the position of the con-
duits 11. These members prevent the lower ends of con-
duits 11 from shifting inside the vertical mold during cast-
ing. Preferably, the members are cores, which are mount-
ed with the aid of a template panel to bottom part 5 by
screwing, welding, magnetic attachment or any other
method. At least one conduit 11 is placed into position
engaging the cores attached to bottom part 5 by threading
through the template panel. Cores are, for example, met-
al and/or plastic pipes and preferably they remain as part
of the final wall element.

[0012] The thickness of the wall element conduit sec-
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tion 10 is larger than that of wall part 9, which is due to
regulations applying to conduits 11 formed into conduit
section 10, such as minimum diameters of air condition-
ing ducts and sanitation pipes, fire and noise insulation
requirements for wall surfaces formed on conduits 11,
as well as provisions relating to the carrying capacity of
the wall. The thickness of conduit section 10 is preferably
350 mm and the thickness of wall part 9 is preferably 200
mm. In this case, conduit section 10 is 150 mm thicker
than wall part 9, and consequently movable fill mold 6 is
placed into the void between the casting area of the wall
part face and at least one side wall of conduit section 10.
Fill mold 6 acts as a counter mold to the casting area of
the wall partface and the other edge of conduit section 10.
[0013] Movable back wall 2is installed againstthe con-
duit section 10 and the mounted fill mold 6 or molds 6,
acting as a counter mold for the cast of the conduit section
10 wall. Front wall 1 and back wall 2 are locked to each
other using locking elements 7 at the corners. Locking
element 7 is preferably designed as shown in figures 1-3,
where perforated fasteners are attached to the corners
of front wall 1 and back wall 2. A steel bolt is inserted
through the aligning holes of the front wall 1 and back
wall 2 fastening parts, and at the other end of the fasten-
ing part is screwed a nut that tightens and closes the
mold interspace, defining its final position. Also other suit-
able locking methods may be used. The upper part of
the conduits 11 are locked into place to front wall 1 or
back wall 2 of the vertical mold using fastening member
8. Preferably, fastening member 8 is a template panel.
[0014] It is possible to reduce the casting pressure of
conduit 11 before casting by mounting a support inside
or outside conduit 11, using for example a metal bar or
pipe. The wall element is preferably cast by using self-
compacting concrete. The extension of self-compacting
concrete is for example 400-800 mm. The wall element
can also be cast by using conventional, vibration-com-
pacted concrete.

[0015] With the help of laterally movable fill molds 6,
the width and the location of conduit section 10 can be
changed according to the desired shape, size and
number of wall element conduits 11. Conduit section 10
can be located abutting wall element end wall 3 or 4,
whereby only one fill mold 6 is required. Alternatively, the
thick part of wall element conduit section 10 can be
formed to extend outside the level determined by both
the wall surfaces of wall part 9, as shown in figure 5.
Condauit section 10 can be freely formed to facilitate the
effective design of the building interior.

[0016] During the production phase it is possible to
form the required lead-throughs 12 and 13 to conduits
11 of wall element conduit section 10, through which the
space limited by conduit 11 can be reached from the wall
surface of wall element conduit section 10. These lead-
throughs 12 and 13 can advantageously be made
throughout the entire height of wall element conduit sec-
tion 10, and because of the load-carrying structure of the
wall element, for example toilet seats etc. can be mount-
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ed directly to the surface of wall element conduit section
10. In addition, when required it is possible to add control
hatches as desired into conduit section 10 at the conduits
11, for example for checking pressurized water pipes.
[0017] Asinthe example offigure 4A, at the lower edge
of a wall element conduit section 10 according to the
invention, lead-throughs 13 are preferably formed at the
bottom region of conduits 11, through which lead-
throughs 13 it is convenient to carry out the necessary
connections to attach stacked conduits 11 to each other.
With the aid of these lead-throughs 13, installation of the
wall elements according to the invention is essentially
faster and easier comparing to conventional solutions,
and tight seals between stacked wall element conduits
11 can be ensured.

[0018] Inthe method according to the invention is used
a laterally movable fill mold for making a wall element
including a conduit, which mold allows variability of the
location and the width of a conduit section. This speeds
up production of different wall elements at the factory and
reduces costs.

[0019] By the solution according to the invention, a wall
element is provided which comprises aload-bearing wall
part and a conduit section as one entity, and as a result
there is no need for seaming at the construction site as
with conventional wall elements. This enhances and fa-
cilitates construction and makes the wall structure tighter.
Using the wall elements according to the invention, it is
possible to select the distribution of seams as sparse as
possible, increasing construction efficiency and the tight-
ness of the wall structure. The wall elements according
to the invention can be used in all building walls, like in
partition walls or as an inner core of the outer wall.
[0020] In addition, the following advantages are
achieved using the wall element according to the inven-
tion:

- In the solution according to the invention, a conduit
puts noload on the intermediate floors of the building,
thus reducing the burden on these. Thus the inter-
mediate floors can be made more economically.

- Thenumber ofitems to be installed on site is reduced
in comparison to the earlier conduit solutions, which
will facilitate the building process.

- ltis easier to locate HVAC in the building.

Claims

1. A method for making a wall elementincluding a con-
duit section (10) using a vertical mold, which vertical
mold consists of casting space limiting walls, wherein

- onto bottom part (5) of the space limited by a
frontwall (1), end walls (3,4) and the bottom part
(5) are placed elements for positioning conduits
(11) in the conduit section (10),

- at least one conduit (11) in the conduit section
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(10) is placed into position,

- at least one laterally movable fill mold (6) is
placed into the void between the casting area of
the face of wall part (9) and at least one side
wall of the conduit section (10),

-amovable back wall (2) is installed against the
conduit section (10) and the mounted fill mold
(6) or molds (6),

-thefrontwall (1) and the back wall (2) are locked
to each other,

- the upper part of the at least one conduit (11)
in the conduit section (10) is locked into place,
and

- the casting of the wall element is carried out.

A method according to claim 1, characterized in
that the position and the width of conduit section (10)
is variable with the aid of the at least one laterally
movable fill mold (6).

A method according to claim 1 or 2, characterized
in that the lower end of the at least one conduit (11)
in the conduit section (10) is locked into position to
the bottom part (5) with the aid of cores.

A method according to any of the preceding claims,
characterized in that the locking of front wall (1)
and back wall (2) is carried out using locking mem-
bers (7) at the corners.

A method according to any of the preceding claims,
characterized in, that the upper end of the at least
one conduit (11) in the conduit section (10) is locked
into position to the vertical mold with the aid of a
template panel.

A method according to any of the preceding claims,
characterized in, that the wall element is cast using
self-compacting concrete.

A vertical mold for making a wall element including
aconduitsection (10), which vertical mold comprises
walls (1, 2, 3, 4) limiting the casting space, wherein

- means for the mounting of elements determin-
ing the position of the lower ends of conduits
(11) within conduit section (10) are mounted into
the lower part of the vertical mould,

- a fastening member (8) determining the posi-
tion of the upper ends of the conduits (11) within
conduit section (10) is attached to the vertical
mold,

characterized in that at least one laterally movable
fillmold (6) is placed into the void between the cast-
ing area of the face of wall part (9) and at least one
side wall of the conduit section (10).
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8. A vertical mold according to claim 7, characterized

in that front wall (1) and back wall (2) locking mem-
bers (7) are provided at the corners of the front wall
(1) and the back wall (2).

Patentanspriiche

1.

Verfahren zur Herstellung eines Wandelementes mit
einer Kanalsektion (10) unter Verwendung einer ver-
tikalen Form, die aus einen Gussraum begrenzen-
den Wanden besteht, wobei

- auf einem Bodenteil (5) des Raumes, der von
einer Vorderwand (1), Stirnwanden (3, 4) und
dem Bodenteil (5) begrenzt wird, Elemente zur
Positionierung von Kanalen (11) in der Kanal-
sektion (10) angeordnet werden,

- mindestens ein Kanal (11) in der Kanalsektion
(10) in Position angeordnet, wird,

- mindestens eine seitlich bewegbare Fillform
(6) inden Leerraum zwischen dem Gussbereich
der Flache eines Wandteils (9) und mindestens
einer Seitenwand der Kanalsektion (10) ange-
ordnet wird,

- eine bewegbare Riickwand (2) gegen die Ka-
nalsektion (10) und die montierte Fullform (6)
oder formen (6) installiert wird,

- die Vorderwand (1) und die Riickwand (2) mit-
einander verriegelt werden,

- der obere Teil des mindestens einen Kanals
(11) in der Kanalsektion (10) an seiner Stelle
verriegelt wird und

- das Gieflen des Wandelementes durchgefiihrt
wird.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Position und die Breite der Ka-
nalsektion (10) mit Hilfe der mindestens einen seit-
lich bewegbaren Fllform (6) variabel ist.

Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass das untere Ende des mindes-
tens einen Kanals (11) in der Kanalsektion (10) an
seiner Stelle am Bodenteil (5) mit Hilfe von Kernen
verriegelt wird.

Verfahren nach einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass die Ver-
riegelung von Vorderwand (1) und Riickwand (2) un-
ter Verwendung von Verriegelungselementen (7) an
den Ecken durchgefiihrt wird.

Verfahren nach einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass das obe-
re Ende des mindestens einen Kanals (11) in der
Kanalsektion (10) an seiner Stelle mit der vertikalen
Form mit Hilfe einer Schablonentafel verriegelt wird.
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Verfahren nach einem der vorangegangenen An-
spriiche, dadurch gekennzeichnet, dass das Wan-
delement unter Verwendung von selbstverdichten-
dem Beton gegossen wird.

Vertikale Form zur Herstellung eines eine Kanalsek-
tion (10) enthaltenden Wandelementes, das Wande
(1, 2, 3, 4) aufweist, welche den Gussraum begrenz-
en, wobei

- Mittel zur Montage von die Position der unteren
Enden der Kanale (11) innerhalb der Kanalsek-
tion (10) ermittelnden Elementen in den unteren
Teil der vertikalen Form montiert sind, und

- ein Befestigungselement (8), das die Position
der oberen Enden der Kanale (11) innerhalb der
Kanalsektion (10) ermittelt, an der vertikalen
Form befestigt ist.

Vertikale Form nach Anspruch 7, dadurch gekenn-
zeichnet, dass die Vorderwand (1) und die Riick-
wand (2) verriegelnde Elemente (7) an den Ecken
der Vorderwand (1) und der Riickwand (2) vorgese-
hen sind.

Revendications

Procédé de fabrication d’un élément de paroi in-
cluant une partie de tubage (10) utilisant un moule
vertical, lequel moule vertical est constitué par des
parois de limitation d’espace de coulée, dans
lesquelles :

- sur la partie de fond (5) de I'espace limité par
une paroi avant (1), les parois d’extrémité (3, 4)
et la partie de fond (5) sont des éléments dispo-
sés pour positionner des conduits (11) dans la
partie de tubage (10),

- au moins un conduit (11) dans la partie de tu-
bage (10) est placé en position,

- au moins un moule de remplissage latérale-
ment mobile (6) est placé dans le vide entre la
zone de coulée sur la face de la partie de paroi
(9) et au moins une paroi latérale de la partie de
tubage (10),

- une paroi arriere mobile (2) est installée contre
la partie de tubage (10) et le ou les moules de
remplissage (6) montés,

- la paroi avant (1) et la paroi arriere (2) sont
enclenchées 'une dans l'autre,

- la partie supérieure du au moins un conduit
(11) dans la partie de tubage (10) est verrouillée
en place, et

- la coulée de I'élément de paroi est réalisée.

2. Procédéselonlarevendication 1, caractérisé en ce

que la position et la largeur de la partie de tubage
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(10) sont variables a I'aide du au moins un moule de
remplissage latéralement mobile (6).

Procédé selon la revendication 1 ou 2, caractérisé
en ce que I'extrémité inférieure du au moins un con-
duit (11) dans la partie de tubage (10) est verrouillée
en position sur la partie de fond (5) al'aide de noyaux.

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que le verrouillage
de la paroi avant (1) et de la paroi arriere (2) est
réalisé en utilisant des organes de verrouillage (7)
au niveau des coins.

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que I'extrémité su-
périeure du au moins un conduit (11) dans la partie
de tubage (10) est verrouillée en position sur le mou-
le vertical a I'aide d’un gabarit.

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que I'élément de
paroi est coulé en utilisant un béton autocompactant.

Moule vertical pour fabriquer un élément de paroi
comprenant une partie de tubage (10), lequel moule
vertical comprend des parois (1, 2, 3, 4) limitant I'es-
pace de coulée, dans lequel :

- des moyens pour le montage d’éléments dé-
terminant la position des extrémités inférieures
des conduits (11) au sein de la partie de tubage
(10) sont montés dans la partie inférieure du
moule vertical,

- un élément de fixation (8) déterminant la posi-
tion des extrémités supérieures des conduits
(11) au sein de la partie de tubage (10) est fixé
au moule vertical,

caractérisé en ce que au moins un moule de rem-
plissage latéralement mobile (6) est placé dans le
vide entre la zone de coulée sur la face de la partie
de paroi (9) et au moins une paroilatérale de la partie
de tubage (10).

Moule vertical selon la revendication 7, caractérisé
en ce que les éléments de verrouillage (7) de paroi
avant (1) etde paroi arriére (2) sont prévus au niveau
des coins de la paroi avant (1) et de la paroi arriere

(2).
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Fig. 3
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