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(54) A LOAD-BEARING WALL STRUCTURE AND A METHOD FOR ITS MANUFACTURE

(57) A load-bearing wall structure formed of wall el-
ements (2) comprising an outer face (3), an inner face
(4) and a core layer (5) of thermal insulation material
between the face layers, and the wall structure compris-
ing wall elements placed next to each other, wherein their
vertical side edges (8a, 8b), placed against each other,

are shaped to form a space for casting a beam at the
joint between the wall elements. The wall structure com-
prises a load-bearing beam formed at a joint between
wall elements by supplying casting compound in the
space at the joint, wherein the beam extends substan-
tially in the height of the entire wall structure.
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Description

Field of the invention

[0001] The invention relates to a load-bearing wall
structure, and a method for its manufacture, according
to the appended independent claims.

Background of the invention

[0002] Load-bearing wall structures are built with e.g.
cast blocks made of a thermal insulation material, such
as expanded polystyrene (EPS). The blocks are provided
with a central cavity for casting, to enable the filling of
the blocks with a casting compound, such as concrete.
A considerable amount of concrete is consumed in such
a wall structure built of cast blocks, because the cast
blocks need to be filled with concrete over the whole
length of the wall. Moreover, the wall structure built with
cast blocks has to be provided with a separate coating
or lining as desired, which thus involves separate work
steps.

Object and description of the invention

[0003] An object of the present invention is to reduce
or even eliminate the above-mentioned problems
present in prior art.
[0004] Another object of the present invention is to pro-
vide a wall element structure which enables a novel way
of building a load-bearing wall structure.
[0005] In particular, an aim of the invention is to present
a load-bearing wall structure which can be easily and
rapidly built at the building site. In particular, an aim of
the invention is to present a load-bearing wall structure
which is formed of wall elements comprising thermal in-
sulation material and which requires significantly less
casting compound, such as concrete or another suitable
casting compound, compared with e.g. cast block struc-
tures of prior art.
[0006] Yet another aim of the invention is to present a
wall structure which makes it possible to build the wall
structure easily and rapidly as well as in such a way that
the wall structure to be made can have good flame re-
tarding and sound insulation properties.
[0007] To attain this aim, the load-bearing wall struc-
ture and the method for making a load-bearing wall struc-
ture according to the invention are primarily character-
ized in what will be presented in the characterizing parts
of the appended independent claims.
[0008] The other, dependent claims will present some
preferred embodiments of the invention.
[0009] In a typical load-bearing wall structure accord-
ing to the invention, the wall structure is formed of wall
elements comprising an outer face, an inner face, and a
core layer made of thermal insulation material between
the face layers, the thermal insulation material having a
compressive strength of at least 50 kPa, and the outer

face and the inner face of the wall elements comprise a
structural layer which covers substantially the whole core
layer on the outer face and inner face of the wall element,
and comprises a mixture of casting compound and
crushed foam insulation material, the mixture comprising
1 to 10 weight percent of crushed foam insulation mate-
rial, calculated from the total mass of the mixture;
and the wall structure comprises wall elements placed
next to each other, wherein their vertical side edges,
placed against each other, are shaped to form a space
for casting a beam at the joint between the wall elements,
; and the wall structure comprises a load-bearing beam
formed at the joint between the wall elements by supply-
ing casting compound in the space at the joint, wherein
the beam extends substantially in the height direction of
the entire wall structure.
[0010] A typical method according to the invention for
manufacturing a load-bearing wall structure comprises
at least the following steps:

- arranging wall elements next to each other in the
width direction of the wall structure and on top of
each other in the height direction of the wall structure,
the wall elements comprising an outer face, an inner
face, and a core layer of thermal insulation material
between the face layers, the thermal insulation ma-
terial having a compressive strength of at least 50
kPa, and the outer face and the inner face of the wall
element comprise a structural layer comprising a
mixture of casting compound and crushed foam in-
sulation material, the mixture comprising 1 to 10
weight percent of crushed insulation material, calcu-
lated from the total mass of the mixture, wherein the
wall structure comprises wall elements placed next
to each other, their vertical side edges placed against
each other being shaped to form a space for casting
a beam at the joint between the wall elements,; and

- casting the beam with a casting compound into the
space at the joint between the wall elements.

[0011] The load-bearing wall structure according to the
invention is based on prefabricated sandwich-type wall
elements which can be placed next to each other in the
width direction of the wall structure and on top of each
other in the height direction of the wall structure, the ver-
tical side edges of the wall elements being shaped in
such a way that a space is formed at the vertical joint
between the wall elements, which space can be filled at
the building site with a casting compound, such as con-
crete or another corresponding casting compound. Con-
sequently, the load-bearing beams of the wall structure
can be formed at the vertical joints between the wall el-
ements in the wall structure, to extend substantially in
the height direction of the entire wall structure. In partic-
ular, the load-bearing wall structure according to the in-
vention is based on the fact that the thermal insulation
material forming the core layer of the wall elements has
good compressive strength, and the surface materials of
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the wall elements have good tensile strength, wherein
the load-bearing framework of the wall structure can be
formed by casting merely at the joints between the wall
elements, for building a load-bearing wall structure. With
respect to the load-bearing capacity of the wall structure
according to the invention, only the load-bearing beams
need to be formed of casting compound, whereby con-
siderably smaller amounts of casting compound, such
as concrete or other corresponding casting compound,
is needed for the wall structure according to the invention
compared with, for example, a wall structure formed of
insulated cast blocks. In the wall structure according to
the invention, the strength of the thermal insulation ma-
terial contributes to the strength of the wall structure,
wherein the thermal insulation material constituting the
core layer of the wall elements is formed as a solid layer
between the face layers. In the wall elements used for
the wall structure according to the invention, the inner
face and the outer face comprise a structural layer formed
of a mixture of casting compound and crushed foam in-
sulation material. This coating of the core material layer
provides the wall structure with good flame retarding and
sound insulation properties.
[0012] The wall structure according to the invention
may even be utilized in building high wall structures, be-
cause solid beams can be cast between the wall ele-
ments over the whole height of the wall structure.
[0013] In the finished wall structure according to the
invention, the load-bearing beams are fully enclosed by
the core layer formed of thermal insulation material. Con-
sequently, after the casting of the beams, the load-bear-
ing wall structure formed of the wall elements according
to the invention is a finished wall structure and does not
necessarily require the building of separate face layers.
Because the load-bearing beams are fully encircled by
the insulation material, the load-bearing wall structure
according to the invention is substantially without thermal
bridges.
[0014] Furthermore, the load-bearing wall structure ac-
cording to the invention has the advantage of being fast
to assemble. The wall elements are prefabricated, and
only the assembly of the wall elements and the casting
of the beams at the joints between the wall elements take
place at the building site.

Brief description of the drawings

[0015] In the following, the invention will be described
in more detail with reference to the appended drawings,
in which

Fig. 1 shows the structure of a wall element for use in
a wall structure according to an embodiment of
the invention, and

Fig. 2 shows a load-bearing wall structure according
to an embodiment of the invention, in a sche-
matic top view.

Detailed description of the invention

[0016] A typical load-bearing wall structure according
to the invention comprises load-bearing vertical beams
whose height determines the height direction of the wall
structure. The wall structure also comprises an outer
face, an inner face, and a layer of thermal insulation ma-
terial between the inner and outer faces. In the load-bear-
ing wall structure according to the invention, wall ele-
ments are used which comprise a structural layer on the
outer face, a structural layer on the inner face, and a core
layer of thermal insulation material between these struc-
tural layers. The wall elements used in the wall structure
according to the invention are so-called sandwich ele-
ments which are, as such, sufficiently rigid to stand wind
loads and other loads to which the wall structure will be
subjected.
[0017] The wall elements used in the wall structure typ-
ically have a rectangular shape. The wall elements com-
prise two large parallel planar surfaces which are delim-
ited by parallel first and second long side edges and par-
allel first and second short side edges substantially per-
pendicular to the long side edges. The wall elements are
typically arranged in the wall structure in such a way that
the short side edges of the wall element are the vertical
side edges, and the long side edges are the horizontal
side edges in the wall structure. Thus, the long side edges
of the wall elements placed on top of each other are
against each other, and the short side edges of the wall
elements placed next to each other in the width direction
of the wall are against each other. However, the lengths
of the side edges may vary freely, depending on the wall
structure to be built. The height of the wall elements
placed on top of each other determines the height of the
wall structure.
[0018] The wall structure according to the invention
comprises wall elements placed next to each other,
wherein their vertical side edges placed against each oth-
er are shaped to form a space for casting a beam at the
joint between the walls elements placed next to each
other. A typical wall structure according to the invention
comprises wall elements placed next to each other in the
width direction of the wall structure, and on top of each
other in the height direction of the wall structure. In an
advantageous embodiment of the invention, the wall
structure is formed by placing wall elements next to each
other in the width direction of the wall structure and on
top of each other in the height direction of the wall struc-
ture, wherein the vertical side edges of the wall elements,
typically the short side edges, are designed to form a
space between two wall elements placed next to each
other in the width direction of the wall structure, for build-
ing the beams of the wall structure, extending in the
height direction of the wall structure. However, the wall
structure may also comprise wall elements whose side
edges are not shaped, or wall elements with only one
side edge shaped to form a space for casting a beam.
[0019] A beam is formed at a joint between wall ele-
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ments placed next to each other, by filling the space at
the joint with a casting compound, such as concrete, a
casting compound comprising concrete, or a correspond-
ing casting compound suitable for the purpose. Typically,
the beams are formed to the whole length of the wall in
the height direction, defined by the wall elements placed
on top of each other. In an advantageous embodiment
of the invention, the load-bearing beams are substantially
continuous over the whole length in the height direction
of the wall structure. However, a beam can be cast with
casting compound either in parts, to a length defined by
one or more wall elements, or to the full height of the wall
structure in a single operation.
[0020] In the wall structure according to the invention,
a beam is substantially enclosed by thermal insulation
material forming the core layer of the wall elements,
whereby the side edges of the wall elements are shaped
to form a space at the joint between two adjacent wall
elements, the space being substantially fully enclosed
by the thermal insulation material. The shaping of the
side edges of the wall elements, required for the beam,
is provided in the thermal insulation material layer of the
wall element. In an embodiment of the invention, the side
edges of the wall elements are "open"; that is, the thermal
insulation material is exposed. Alternatively, the side
edges may also comprise structural layers on the thermal
insulation material layer.
[0021] In an advantageous embodiment of the inven-
tion, a supporting structure is arranged in the space at
the joint between the wall elements , and the casting com-
pound is arranged within the supporting structure. The
function of the supporting structure is to reinforce the
structure. The supporting structure arranged in the space
at the joint between the wall elements may be a pipe, a
flexible dropchute, or a combination of these. In an em-
bodiment, the supporting structure may be a flexible
dropchute or a corresponding supporting structure made
of a flexible material. The supporting structure has sub-
stantially the same shape as the space, whereby it is
pressed against the wall of the side edges of the wall
elements. The supporting structure is filled with a casting
compound, such as concrete, a casting compound com-
prising concrete, or a corresponding casting compound
suitable for the purpose. The load-bearing beams also
comprise the reinforcement bars required for the load-
bearing beams and embedded in the casting compound,
according to the wall structure. Typically, the beams com-
prise reinforcement bars over substantially the whole
length of the beam.
[0022] The supporting structure arranged to the space
at the joint between wall elements may be a continuous
structure extending over the whole length of the beam,
or it may be composed of elements joined to each other.
In an embodiment, for example, parts of supporting struc-
ture are arranged which correspond to the height of a
wall element in the wall structure. The space at the joint
between wall elements has a typical diameter of 100 mm
to 450 mm, or 100 mm to 500 mm, which also corre-

sponds to the diameter of the beam to be built with the
casting compound. Thus, the diameter of a pipe or a flex-
ible dropchute used as the supporting structure is sub-
stantially equal to the diameter of the space provided. It
is also possible to use a combination of a pipe and a
flexible dropchute as the supporting structure, in which
case a stronger structure may be used in the lower part
of the beam than in the upper part, because the lower
part will be subjected to greater forces upon casting of
the beams. In an embodiment of the invention, the sup-
porting structure comprises a combination of a pipe and
a flexible dropchute, wherein the pipe is placed at least
partly underneath the flexible dropchute in the height di-
rection of the wall structure; or the lower part of the sup-
porting structure is formed of a combination of a pipe and
a flexible dropchute, and the upper part is formed of the
flexible dropchute only, in the height direction of the wall
structure.
[0023] In a wall structure according to the invention,
the load-bearing beams may be built with any casting
compound suitable for the purpose, such as a concrete,
a casting compound comprising concrete, or a ceramic
based compound. The concrete may be any concrete
mixture that is suitable for the purpose and comprises a
binding agent. Typically, the concrete comprises binding
agent and inorganic material. The concrete may be con-
ventional concrete, fibre-reinforced concrete, porous
concrete, or the like.
[0024] In the wall elements for a load-bearing wall
structure according to the invention, the thermal insula-
tion material constituting the core layer may be any suit-
able insulation material with sufficient compressive
strength properties for the use. The compressive strength
of the thermal insulation material should be at least 50
kPa (according to the standard EN 826), to provide the
wall elements with sufficient stiffness and strength prop-
erties. Typically, the compressive strength of the thermal
insulation material is between 50 and 1000 kPa. In an
advantageous embodiment of the invention, the core lay-
er is made of extruded polystyrene (XPS), expanded pol-
ystyrene (EPS), polyurethane (PUR/PIR), or phenolic
foam. In an advantageous embodiment of the invention,
expanded polystyrene (EPS) is used in the wall elements,
to provide good thermal insulation properties in a cost
efficient way.
[0025] The wall elements are sandwich board ele-
ments comprising an outer face and an inner face, the
core layer being formed therebetween. The core layer is
arranged so that the thermal insulation material forming
the core layer fills substantially the whole space between
the face layers; only at the side edge/edges of the wall
element the core material is shaped to provide a space
for a beam. In an embodiment of the invention, the outer
face of the wall element comprises a structural layer form-
ing a planar surface for the wall element and covering
substantially the whole core layer on the outer face of
the wall element. The structural layer is typically arranged
directly on the surface of the thermal insulation material
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forming the core layer. The outer face of the wall element
according to the invention comprises a structural layer
which covers substantially the whole core layer on the
outer face of the wall element and comprises a mixture
of a casting compound and crushed foam insulation ma-
terial. In an embodiment of the invention, the structural
layer of the outer face of the wall element may further
comprise concrete, a casting compound comprising con-
crete, foam concrete, mortar, or another corresponding
casting compound which comprises a binding agent;
and/or the structural layer of the outer face comprises
one or more sheets which may consist of e.g. metal, sheet
metal, or reinforced plastic. In an embodiment of the in-
vention, the concrete, mortar or corresponding casting
compound layer may also comprise reinforcement lay-
ers, such as reinforcing fibre matting or the like. The fibre
matting can be made of glass fibres, carbon fibres or
other material having a good tensile strength. The struc-
tural layer of the outer face may be formed of one or more
thin sheets or corresponding sheets. The outer face of
the wall elements may comprise one or more structural
layers, depending on the desired properties and the re-
quirements for the use.
[0026] In an embodiment of the invention, the inner
face of the wall elements comprises a structural layer
which forms the planar surface of the wall element and
covers substantially the whole core layer on the inner
face of the wall element. The structural layer of the inner
face is typically arranged directly on the surface of the
insulation material forming the core layer. The inner face
of the wall element according to the invention comprises
a structural layer which covers substantially the whole
core layer on the inner face of the wall element and com-
prises a mixture of casting compound and crushed foam
insulation material. In an embodiment of the invention,
the structural layer on the inner face of the wall element
may also comprise concrete, a casting compound which
comprises concrete, mortar, or another corresponding
casting compound which comprises a binding agent;
and/or the structural layer on the inner face comprises
one or more sheets which may consist of, for example,
metal, sheet metal, or reinforced plastic. In an embodi-
ment of the invention, the concrete, mortar or corre-
sponding casting compound layer may also comprise re-
inforcement layers, such as reinforcing fibre matting or
the like. The fibre matting can be made of glass fibres,
carbon fibres or other material having a good tensile
strength. The structural layer on the inner face may be
formed of one or more thin sheets or corresponding
sheets. The inner face of the wall elements may comprise
one or more structural layers, depending on the desired
properties and the requirements for the use. Typically,
the material of the structural layer on the inner face is
selected so that the inner face of the wall element is a
finished inner face which thus does not require any sep-
arate coating on the inside of the wall structure. This ac-
celerates the construction and lowers the costs.
[0027] The inner face and the outer face of the wall

element according to the invention comprise a structural
layer comprising a mixture of a casting compound and
crushed foam insulation material. The foam insulation
material may be extruded polystyrene (XPS), expanded
polystyrene (EPS), polyurethane (PUR/PIR), and/or phe-
nolic foam. The foam insulation material and the casting
compound vary, depending on the properties desired. In
an embodiment of the invention, the casting compound
may be concrete, a casting compound that comprises
concrete, or any casting compound suitable for the pur-
pose. In an embodiment of the invention, a ceramic bind-
ing agent comprising materials based on glass, cement
and concrete may be used in the casting compound for
the structural layers of the inner and outer faces. In an
embodiment of the invention, the binding agent compris-
es cement, blast furnace slag, fly ash, and/or gypsum.
In an embodiment of the invention, the binding agent
comprises cement which may be calcium carbonate,
magnesium oxide, and/or zinc oxide based cement. The
cement-based binding agent according to the invention
may be used as such by mixing it in to form an aqueous
compound. A concrete-based binding agent typically
comprises an aggregate in addition to water and cement.
The binding agent compositions according to the inven-
tion may also comprise other possible additives and com-
ponents. The structural layer on the inner face and the
outer face of the wall element is formed of a mixture of
casting compound and crushed foam insulation material.
Typically, the structural layer forms a planar surface of
the wall element and covers substantially the whole core
layer on the inner and outer faces of the wall element.
Alternatively, the structural layer formed of a mixture of
casting compound and crushed foam insulation material
is arranged on another structural layer in the wall ele-
ment. The crushed foam insulation material comprises
pieces of foam insulation material with a typical diameter
of e.g. 1 to 10 mm or 1 to 5 mm. The crushed foam in-
sulation material may be, for example, recycled foam in-
sulation material. In an embodiment of the invention, the
mixture of concrete and crushed foam insulation material
comprises 1 to 10 weight percent of crushed foam insu-
lation material, calculated from the total mass of the mix-
ture. Calculated in volume percent, the mixture of con-
crete and crushed foam insulation material may comprise
more than 50 % of crushed foam insulation material. Mix-
ing crushed foam insulation material into the casting com-
pound provides the entire wall element with good flame
retarding and sound insulation properties. The structural
layer formed of the mixture of casting compound and
crushed foam insulation material is typically almost in-
combustible material which, arranged on the surface of
the insulation material layer, will protect the structures in
a fire situation. To achieve the desired sound insulation
and flame retarding properties, the structural layer
formed of a mixture of casting compound and crushed
foam insulation material is arranged on both the inner
face and the outer face of the wall element. The inner
face and/or the outer face of the wall element may also
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comprise other structural layers, as described above. In
an embodiment of the invention, the outer face and the
inner face of the wall element comprise a first structural
layer formed of a mixture of casting compound and
crushed foam insulation material, typically on the thermal
insulation material, and furthermore, the inner face
and/or the outer face of the wall element comprise a sec-
ond structural layer arranged on top of the first structural
layer and formed of concrete, mortar or a corresponding
casting compound which comprises binding agent and
inorganic material. In this way, the wall element is pro-
vided with the desired sound insulation and/or flame re-
tarding properties by the mixture of the casting compound
and the crushed foam insulation material; and further-
more, the second layer of casting compound enables the
forming of a more finished outer or inner face.
[0028] In an embodiment of the invention, the casting
compound layer or the structural layer formed of a mixture
of casting compound and crushed foam insulation mate-
rial on the inner face and the outer face of the wall element
may have a thickness of e.g. 1 to 50 mm or 1 to 20 mm,
to provide the desired flame retarding and sound insula-
tion properties.
[0029] The materials of the wall elements according to
the invention, comprising the core layer, the outer face
and the inner face, vary depending on the desired prop-
erties and the use. In an embodiment of the invention,
the outer face and/or the inner face of the wall element
comprise one or more thin metal sheets forming the outer
face and/or the inner face of the wall element. The thin
metal sheet may be, for example, sheet steel. In an ad-
vantageous embodiment, the core material of the wall
element is expanded polystyrene (EPS), and the inner
and outer faces comprise a structural layer formed of a
mixture of casting compound and crushed foam insula-
tion material, as well as a thin metal sheet layer, such as
sheet steel. This kind of a sandwich element is, as such,
sufficiently strong and rigid, and suitable for use in a load-
bearing wall structure according to the invention.
[0030] The core layer of the wall elements may com-
prise grooves on the core layer, for example in the lon-
gitudinal and/or width directions on the core layer which
is against the inner face and/or outer face. The grooves
may also be arranged in another way, for example diag-
onally. More typically, the grooving is provided against
the outer face of the wall element. Such a grooved struc-
ture of the core layer makes ventilation grooves possible
in the wall structure, if these are required.
[0031] The thickness and the size of the wall elements
used in the wall structure according to the invention vary
according to the use. In an embodiment, the thickness
of the wall elements may be, for example, 300 to 500
mm. The wall element usually has a rectangular shape,
comprising two large parallel planar surfaces (the outer
face and the inner face) delimited by first and second
parallel long side edges and parallel first and second
short side edges, which are perpendicular to the long
side edges. Typically, the short side edges are shaped

to form a space for building load-bearing beams when
the short side edges of two wall elements are placed
against each other. The length of the side edges may
vary, depending on the use. The wall structure according
to the invention can be formed of wall elements in such
a way that load-bearing beams are arranged at intervals
of e.g. 2000 to 6000 mm or 4000 to 6000 mm in the width
direction of the wall structure, measured center-to-centre
of two adjacent beams. In the wall structure according to
the invention, the wall element between two beams is
typically uniform. Consequently, the length of e.g. the
long side edges of the wall element may vary between
2000 and 4000 mm. The long edge sides of the wall el-
ements extend in the width direction of the wall structure
and substantially transversely to the load-bearing
beams. In the height direction, the wall structure can be
made as high as 6 to 8 m; typically, the height of a single
wall element is, for example, 1000 mm or 1200 mm. The
above-mentioned lengths are merely exemplary and do
not limit the invention.
[0032] In an advantageous embodiment of the inven-
tion, a tongue-and-groove joint or the like is provided be-
tween wall elements placed on top of each other in the
height direction of the wall structure, to enable the as-
sembly of the wall structure and the placement of the wall
elements tightly against each other. Typically, the insu-
lation material layers of the wall elements comprise a
groove or a tongue or another corresponding shaping on
the side edge, to enable the placement and fastening of
the wall elements tightly against each other.
[0033] The load-bearing wall structure according to the
invention can be built on the site. In addition to the wall
elements according to the invention and the beams to be
cast on the site, the wall structure comprises the neces-
sary horizontal supporting structures at the upper and
lower ends of the wall structure, as well as possible fas-
tenings and supporting structures for fastening to other
structures, depending on the construction works.
[0034] In the method according to the invention, the
above described wall elements are placed next to each
other in the width direction of the wall structure and on
top of each other in the height direction of the wall struc-
ture, so that a space for the casting of beams is formed
at the joint between the wall elements placed next to each
other in the width direction of the wall structure. The
beams are cast with casting compound into the space at
the joint between the wall elements. Before the casting,
the reinforcement bars required for the beams are ar-
ranged within the supporting structure.
[0035] In an embodiment of the invention, a supporting
structure is arranged in the space at the joint between
the wall elements of the wall structure, whereby the cast-
ing compound is arranged within the supporting struc-
ture. In an embodiment of the invention, the supporting
structure is arranged over substantially the whole length
of the wall structure in the height direction. A supporting
structure may be installed to extend over the full height
of the wall structure at the final stage, or it may be ar-
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ranged tier by tier when assembling wall elements on top
of each other.
In a typical embodiment, the wall structure according to
the invention is formed of wall elements on a foundation.
The foundation may be continuous along the whole
length of the wall structure, or alternatively a pillar foun-
dation. The foundation is provided with the necessary
dowel bars for forming the lowermost tier. Typically, the
wall elements constituting the lowermost tier of the wall
structure are fastened to the foundation or a correspond-
ing basement by a suitable compound, such as adhesive,
mortar, or the like. A supporting structure may be ar-
ranged in the space formed between the wall elements.
If a flexible dropchute is used as the supporting structure,
it may be fastened to the bottom of the space reserved
for the beams by a small amount of mortar or the like, to
keep the flexible dropchute in place.

Detailed description of the drawings

[0036]

Figure 1 shows the structure of a wall element 2 ac-
cording to an embodiment of the invention, compris-
ing an outer face 3, an inner face 4, and a core layer
5 of thermal insulation material between the face lay-
ers. The vertical side edges 8a, 8b of the wall element
2 are shaped to provide a space for casting beams
at the joint between wall elements placed next to
each other in the width direction of the wall structure.
The shaping is made in the thermal insulation mate-
rial of the core layer. The outer face 3 and the inner
face 4 may comprise one or more structural layers.

Figure 2 shows a top view of a load-bearing wall
structure 1 according to an embodiment of the in-
vention. The wall structure 1 has been made by ar-
ranging wall elements 2, 2’ next to each other in the
width direction of the wall structure and on top of
each other in the height direction. The wall structure
1 comprises load-bearing beams 6, 6’, 6" formed at
joints between wall elements, which joints are, due
to the shaping of the vertical side edges 8a, 8b of
the wall elements 2, 2’ to be placed against each
other, provided with a space which enables the cast-
ing of the beams 6, 6’, 6". Furthermore, a supporting
structure 7, such as a pipe and/or a flexible drop-
chute, is arranged to the space between the wall
elements 2, 2’, which supporting structure is placed
tightly against the edges formed by the core layer 5
of the wall element. Casting compound is arranged
into the supporting structure 7, whereby the cast
beam 6, 6’, 6" can be formed to extend over sub-
stantially the whole height of the wall structure. In
the finished wall structure, the beams 6, 6’, 6" are
fully enclosed by the wall elements 2, 2’, wherein the
outer face 3 and the inner face 4 of the wall elements
2, 2’ constitute uniform finished surfaces for the wall

structure.

Claims

1. A load-bearing wall structure (1), characterized in
that the wall structure (1) is formed of wall elements
(2, 2’) comprising an outer face (3), an inner face (4)
and a core layer (5) made of thermal insulation ma-
terial between the face layers, the thermal insulation
material having a compressive strength of at least
50 kPa, and the outer face (3) and the inner face (4)
of the wall elements comprise a structural layer
which covers substantially the whole core layer on
the outer face and the inner face of the wall element
and comprises a mixture of casting compound and
crushed foam insulation material, the mixture com-
prising 1 to 10 weight percent of crushed foam insu-
lation material, calculated from the total mass of the
mixture, and the wall structure (1) comprises wall
elements (2, 2’) placed next to each other, wherein
their vertical side edges (8a, 8b), placed against
each other, are shaped to form a space for casting
a beam (6, 6’, 6") at the joint between the wall ele-
ments; and
the wall structure (1) comprises a load-bearing beam
(6, 6’, 6") formed at the joint between the wall ele-
ments by supplying casting compound in the space
at the joint, wherein the beam (6, 6’, 6") extends sub-
stantially in the height direction of the entire wall
structure.

2. A load-bearing wall structure according to claim 1,
characterized in that the core layer (5) of the wall
element (2, 2’) is made of extruded polystyrene
(XPS), expanded polystyrene (EPS), polyurethane
(PUR/PIR), or phenolic foam.

3. A load-bearing wall structure according to claim 1 or
2, characterized in that a supporting structure (7)
is arranged in the space at the joint between the wall
elements (2, 2’), and the casting compound is ar-
ranged within the supporting structure.

4. A load-bearing wall structure according to any of the
preceding claims, characterized in that the sup-
porting structure (7) arranged in the space at the joint
between the wall elements (2, 2’) is a pipe, a flexible
dropchute, or a combination of these.

5. A load-bearing wall structure according to any of the
preceding claims, characterized in that the outer
face (3) of the wall element (2, 2’) comprises a struc-
tural layer comprising

- concrete, mortar or a corresponding casting
compound which comprises a binding agent and
inorganic material, and/or
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- one or more sheets.

6. A load-bearing wall structure according to any of the
preceding claims, characterized in that the inner
face (4) of the wall element (2, 2’) comprises a struc-
tural layer comprising

- concrete, mortar or a corresponding casting
compound which comprises a binding agent and
inorganic material, and/or
- one or more sheets.

7. A load-bearing wall structure according to any of the
preceding claims, characterized in that the outer
face and/or the inner face of the wall element (2, 2’)
comprises a first structural layer formed of a mixture
of a casting compound and crushed foam insulation
material, and a second layer on top of the first struc-
tural layer, the second layer being formed of con-
crete, mortar or a corresponding casting compound
which comprises a binding agent.

8. A load-bearing wall structure according to any of the
preceding claims, characterized in that the outer
face (3) and/or the inner face (4) of the wall element
(2, 2’) comprise one or more thin metal sheets.

9. A load-bearing wall structure according to any of the
preceding claims, characterized in that the load-
bearing beams (6, 6’, 6") are substantially enclosed
by the thermal insulation material forming the core
layer (5).

10. A load-bearing wall structure according to any of the
preceding claims, characterized in that the wall
structure (1) comprises wall elements (2, 2’) ar-
ranged next to each other in the width direction of
the wall structure and on top of each other in the
height direction of the wall structure.

11. A method for manufacturing a load-bearing wall
structure (1), characterized in that the method com-
prises

- arranging wall elements (2, 2’) next to each
other in the width direction of the wall structure
and on top of each other in the height direction
of the wall structure, the wall elements (2, 2’)
comprising an outer face (3), an inner face (4)
and a core layer (5) of thermal insulation material
between the face layers, the thermal insulation
material having a compressive strength of at
least 50 kPa, and the outer face (3) and the inner
face (4) of the wall elements comprise a struc-
tural layer comprising a mixture of a casting
compound and crushed foam insulation materi-
al, the mixture comprising 1 to 10 weight percent
of crushed foam insulation material, calculated

from the total mass of the mixture, wherein the
wall structure comprises wall elements (2, 2’)
placed next to each other, their vertical side edg-
es (8a, 8b) placed against each other are being
shaped to form a space for casting a beam (6,
6’, 6") at the joint between the wall elements; and
- casting the beam (6, 6’, 6") with a casting com-
pound into the space at the joint between the
wall elements.

12. The method according to claim 11, characterized
in arranging a supporting structure (7) in the space
at the joint between the wall elements (2, 2’), wherein
the casting compound is arranged within the sup-
porting structure.

13. The method according to claim 11 or 12, character-
ized in that the supporting structure is arranged over
substantially the whole length of the wall structure in
the height direction.
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