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(54) A method for insulating the foundation of a building and an insulated foundation

(57) The invention relates to a method for insulating
the foundation of a building, where a load distribution
layer is made on top of an insulating layer, both layers
covering the intended floor area of the building substan-
tially entirely. The formation of the insulating layer com-
prises the steps of: 1) laying a plurality of lamella ele-
ments made from mineral wool close to one another with
the primary orientation of the mineral wool fibres being

approximately vertical, and 2) providing one or more cov-
er element(s) on top of the lamella elements to cover an
upper surface thereof substantially entirely. The cover
elements may also be made from mineral wool and stone
wool is preferred both for the cover elements and the
lamella elements. The load distribution layer is preferably
made from concrete cast in-situ and a capillary barrier
may be provided underneath the insulating layer.
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Description

[0001] The present invention relates to a method for
insulating the foundation of a building, where a load dis-
tribution layer is made on top of an insulating layer, both
layers covering the intended floor area of the building
substantially entirely, and to an insulated foundation.
[0002] The load distribution layer, also known as the
ground slab, is usually a concrete layer cast in-situ and
spanning continuously from one side of the foundation
to the other. The insulating layer is intended to prevent
thermal loss from the floor. Depending on soil conditions,
it is also common to provide a capillary barrier in the form
of a layer of light expanded clay aggregate, pebbles or
gravel underneath the insulating layer. Even though part
of the load on the floor may be transferred to the plinth
via the load distribution layer most of it has to be trans-
ferred to the ground via the insulating layer, which con-
sequently must have a relatively good load-bearing ca-
pacity.
[0003] Mineral wool products in the form of high density
batts has been used for this purpose, but their weight
and the fact that three or more layers of batts have to be
laid to achieved the desired insulation has led to this
method being almost entirely abandoned. Other more
light weight mineral wool products have had to be disre-
garded due to insufficient load-bearing capacities and
walkability.
[0004] Instead boards of expanded polystyrene (EPS),
which are both lightweight and relatively insensitive to
moisture, are now used in most buildings. The light
weight, however, involves other disadvantages, namely
that the boards can be difficult to handle and keep in
place under windy conditions and that they tend to float,
which sometimes causes a displacement when concrete
is poured over them for the formation of the loading dis-
tribution layer. Expanded polystyrene is also relatively
difficult to cut and fit in corners and around drains. More-
over, expanded polystyrene shrinks for some time after
it has been produced and if the boards are not stored
sufficiently long before being used this has been known
to result in gaps in the insulating layer and thus thermal
bridges.
[0005] It is therefore the object of the invention to pro-
vide an insulating building foundation and a method for
making such a foundation, which allows for the use of a
more stable insulating material without resulting in sub-
stantially increased labour costs or negative impacts on
the working environment.
[0006] This is achieved with a method where the for-
mation of the insulating layer comprises the steps of lay-
ing a plurality of lamella elements made from mineral
wool close to one another with the primary orientation of
the mineral wool fibres of the lamella elements being ap-
proximately vertical, and providing one or more cover
element(s) on top of the lamella elements to cover an
upper surface of the lamella elements substantially en-
tirely.

[0007] The object of the invention is further achieved
with a foundation where the insulating layer comprises a
plurality of lamella elements made from mineral wool ly-
ing closely adjacent to one another with the primary ori-
entation of the mineral wool fibres of the lamella elements
approximately vertical, and one or more cover elements
on top of the lamella elements, covering them substan-
tially entirely.
[0008] The vertical orientation of the fibres in the la-
mella elements means that the load-bearing capacity is
relatively high in comparison to traditional mineral wool
batts or mats, where fibres are oriented primarily in the
plane of the batt or mat. This means that the weight of
the insulation needed for insulating a certain area is lower
than with traditional mineral wool products. The compres-
sive strength of low density mineral wool insulation with
fibers orientated substantially vertical to the major sur-
face of the insulation is improved compared to fibers ori-
entated horizontally, due to the fibers having a vertical
orientation are better at carrying loads.
[0009] Despite the fact that the fiber orientation is ver-
tical, the insulating properties are largely maintained, due
to the low density of the mineral wool.
[0010] In addition, due to the high compressive
strength in the direction of the fibres, the lamella elements
undergo only very limited deformation.
[0011] This orientation of the fibres, however, also
means that the upper surface of the lamella elements
may not be well suited for receiving wet concrete or like
materials used for the formation of the load distribution
layer. Providing the cover element(s) on top provides for
a substantially continuous top surface, which protects
the upper surface of the lamella elements.
[0012] Equally importantly, the cover element(s) im-
proves the walkability of the insulating layer, which is
advantageous during construction, allowing the cover el-
ements to serve as a bearing surface and be walked on,
when the load distribution layer is made.
[0013] Another advantage of the cover elements is that
they cover at least some of the joints between the lamella
elements. This keeps the lamella elements from moving
away from each other, both by providing friction on the
upper surface of the lamella elements.
[0014] A still further advantage of the cover elements
is that concrete is prevented from penetrating into the
joints when making the load distribution layer. Such
movement could result in gaps between the lamella ele-
ments and thus in the formation of thermal bridges.
[0015] In this, the term "thermal bridge" is intended to
cover any structure resulting in an undesired thermal
loss, i.e. both a heat loss when the ground is colder than
the inside of the building and an undesired heating when
the temperature of the ground is higher than the desired
indoor temperature.
[0016] The strength of the fibres in the direction parallel
to their length axis of course prerequisites that the fibres
do not deflect. If the lamella elements are not laid very
close to each other or the plinth, both along their sides
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and ends, this may be a problem and the result will be
that the lamella element becomes deformed. This will not
only result in a loss of load-bearing capacity but will also
influence the insulating properties. Laying the lamella el-
ements in a bond pattern may lessen this problem as the
joints are then no longer all on-line, and a deformation
at one joint will therefore not result in increased loads on
the neighbouring joints.
[0017] To further reduce the risk of thermal bridges
and/or to increase the load distribution properties of the
foundation as a whole, the cover elements can be laid
so that at least some of the joints between them are not
directly above parallel joints between lamella elements.
[0018] The cover element may in principle be made
from any material suited for being in contact with the load
distribution layer, which is typically, but not necessarily,
made from concrete cast in-situ. Mineral wool being rel-
atively inert fulfils this requirement and has the added
advantage that the cover element will then contribute
considerably to the insulating properties of the total struc-
ture. Alternatives could be precast lightweight concrete
elements, boards of wooden materials such as plywood,
plaster boards, steel or iron plates or the like.
[0019] In an advantageous embodiment, the lamella
elements and/or the cover elements are made of mineral
wool, which is both walkable and relatively insensitive to
the variations in temperature and humidity occurring in
foundations. Preferably, the mineral wool has a density
of more than 55 kg/m3 to ensure a good load-bearing
capacity.
[0020] As the cover elements must carry the load dis-
tribution layer and transfer it to the lamella elements, it
is advantageous to use a high density mineral wool board
having a density of 130-230 kg/m3 and a thickness of
20-40 mm.
[0021] Alternatively, the cover elements can be made
with a relatively stiff upper part intended to face upwards
in the mounted state and a softer lower part intended to
face the lamella elements. When the cover elements are
made of mineral wool, the combination of an upper part
having a density of approximately 135-150 kg/m3 and a
thickness of approximately 10-20 mm and a lower part
having a density of approximately 95 kg/m3 and a thick-
ness of approximately 30-40 mm and dimensions of ap-
proximately 1200 x 2000 mm has proven to function well.
This results in a total weight of each cover element of
less that 10 kg, which is acceptable under the working
environment legislation of most countries.
[0022] Likewise, the size and weight of the lamella el-
ements should be kept so that they can be handled by a
single person. In practice, when using stone wool of a
density of approximately 70 kg/m3, lamella elements be-
ing 200-300 mm wide, 200-500 mm high and 2000 mm
long and thereby covering U-values between 0,15 and
0,08, have proven to be fitting, the height being the di-
mension which is substantially parallel to the primary di-
rection of the fibres.
[0023] In most cases the lamella elements are simply

laid out closely side-by-side, the last one of a row possibly
being cut to size or alternatively, but less preferred, com-
pressed so that the floor area of the foundation is covered
entirely. When the cover elements are then arranged on
top, possibly with a similar size adaptation, the friction
between the materials of the different elements is usually
sufficient to provide a stable insulating layer. It is, how-
ever, also possible to secure the lamella elements and/or
cover elements either to other parts of the foundation or
to each other, which may be achieved by providing at
least some of them with a surface coating in the form of
an adhesive.
[0024] Likewise, the cover elements could be provided
with a primer for preparing the surface for contact with
concrete or the like.
[0025] Other surface coatings such as moisture repel-
lents, fungicides etc. may be employed for increasing the
durability of the insulating material of the lamella and/or
the cover elements. Usually, the lamella elements are
arranged directly on a capillary barrier layer as explained
above to prevent a rise of soil moisture, thus keeping the
insulation dry. In some cases, however, the insulating
layer will be laid directly on the ground and in such cases
a surface coating may be relevant, but it is of course also
possible to provide for example a sheet of a plastic ma-
terial underneath the insulating layer.
[0026] When making the load distribution layer from
concrete cast in-situ, some or all of the cover elements
may be provided with spacers for concrete reinforce-
ment, which may for example be in the form of a mesh
of steel wires. Said spacers can be either integrated in
the cover elements or applied to them in-situ, either be-
fore or after installation. When concrete is then cast on
top of the cover elements, the spacers and reinforcement
will become embedded.
[0027] The method and foundation described herein is
based on the use of a single layer of lamella elements
(independent of the required thickness of insulation),
since this will be sufficient to achieve a good insulation,
which fulfils the building regulations of most countries. It
is, however, to be understood that it is also possible to
lay out two or more layers of lamella elements on top of
each other. In that case the lamella elements in each
layer should preferably be laid out with their length axis
direction being perpendicular to the direction of the length
axes of the lamella elements in the layer below.
[0028] In the following the invention will be described
in more detail with reference to the drawing, where:

Fig. 1 is a cross sectional view of a first embodiment
of a foundation according to the invention, and
Fig. 2 is a perspective sketch of the foundation in
Fig. 1 during construction, the line I-I indicating the
cross-section in Fig. 1.

[0029] A foundation according to the invention includ-
ing a load distribution layer 1 and an insulating layer 2
composed of lamella elements 3 with cover elements 4
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on top is shown in Fig. 1. The lamella elements are laid
out directly onto a capillary barrier 5 isolating them from
the ground 6. A plinth 7 intended for supporting a load
bearing structure (not shown) of for example a building
defines the outer boundaries of the foundation. In this
embodiment the plinth 7 is composed of a foundation
block 71 made from concrete and two layers 72 of insu-
lated foundation blocks made from aircrete with a filling
of a foamed plastic serving as insulation.
[0030] The foundation may include further features
such as capillary barriers on the outer side of the plinth
7, but as such features will be readily imaginable to the
skilled person and are not of consequence for the present
invention, they will not be described here. Likewise, it is
to be understood that the dimensions and construction
of the features shown may vary depending for example
of the loads to be carried by the foundation, the climate
zone, soil conditions, local building traditions etc. without
departing from the scope of the invention.
[0031] In the embodiment shown in Fig. 1, the load
distribution layer 1 is made from concrete cast in-situ and
is thus without joints, except for where it meets the plinth
7. This way of making the load distribution layer is well
tested and works well under virtually all conditions, but
alternatives such as precast concrete slabs, boards of
wooden materials or composites may also be used. Ma-
terials having large coefficient of thermal expansion or
which display large volume changes in response to
changes in humidity should, however, be used with care.
[0032] The lamella elements 3 and cover elements 4
are here made from stone wool. In the lamella elements
the primary orientation of the fibres are vertical, while the
cover elements are walkable stone wool boards with a
relative high density at least at the upper side facing the
load distribution layer. Details with regards to these ma-
terials will be described later.
[0033] Referring now also to Fig. 2, where the founda-
tion is shown in a perspective view with only some of the
lamella elements and cover elements laid, each cover
element 4 has a width WC, which is considerable larger
the width WL of a lamella element 3, here approximately
seven times larger, and a length CL which is somewhat
larger then the length LL of a lamella element, here 1©
times larger. The height of the cover elements HC is con-
siderable smaller than the height of lamella elements HL,
here constituting approximately 1/3 as may be seen in
Fig. 1. These dimensions are intended only to illustrate
one possible embodiment and it is to be understood that
they may vary greatly depending for example on the ma-
terial used for the cover element and considerations re-
lating to manufacture, transportation and handling. Often
the height of the cover elements will constitute only 1/10
of the height of the lamella elements or even less.
[0034] When the lamella elements 3 and cover ele-
ments 4 are laid in a simple side-by-side and end-to-end
pattern as here, this means that joints between the cover
elements are present only over every seventh joint be-
tween lamella elements at the length sides and every

third joint between end sides of the lamella elements.
Other size-ratios between the lamella elements 3 and
cover elements 4 will result in different patterns, where
coinciding joints are more or less frequent. Alternatively,
the cover elements may be given a different shape or
arranged in a different orientation so that the joints be-
tween them are not parallel to the joints between lamella
elements, but this require a more complex production
and/or laying technique and will therefore rarely be ex-
pedient.
[0035] Laying the lamella elements side-by-side and
end-to-end as shown in Fig. 2 is relatively easy. The work-
men can simply start from the corner 73, where the two
sides of the plinth 7 meet and then lay the lamella ele-
ments close against each other until the entire area is
covered. Some lamella elements and/or cover elements
may, however, have to be cut to size to fit the area of the
foundation as illustrated by the lamella elements in the
row to the left in Fig. 2, which are only half as long as the
others. It is of course possible to lay all lamella elements
and to then cover them with cover elements, but it will
usually be preferred to insulate an area of approximately
10 m2 with both lamella elements and cover elements
and then continue with another section of similar size
until the entire area of the foundation has been insulated.
[0036] When using lamella and cover elements made
from stone wool, the materials used for insulating area
of approximately 10 m2 corresponds to what can be load-
ed onto a standard pallet.
[0037] Under normal conditions a side-by-side and
end-to-end layout shown in the drawing will result in an
insulating layer 2 having satisfactory properties. Howev-
er, if wanting to reduce the risk of the formation of thermal
bridges, it will be advantageous to lay the lamella ele-
ments in a bond pattern resembling the pattern of the
bricks in masonry, where the coinciding joints will be few-
er or at least distributed more evenly. This reduces the
risk of fresh concrete penetrating into the joint, where it
may force the cover elements and/or lamella elements
apart.
[0038] As mentioned above the lamella elements 3 are
made from stone wool, where the primary orientation of
the fibres is vertical. This means that loads from the load
distribution layer 1 affect the material substantially in par-
allel to the length axis of the fibres, where the strength
is high, and that the stone wool with a relatively low den-
sity can thus be used. This reduces the loads to be carried
by the workmen laying the lamella elements and has a
positive impact on the insulating properties. In addition,
the stone wool is characterized by a low deformation in
compression in this direction, a factor which might oth-
erwise potentially reduce the insulating properties.
[0039] Regarding the cover elements 4, it is presently
preferred that these are made from stone wool, but other
materials may be employed as long as they are suited
for contact with both the lamella elements and the load
distribution layer, or at least provided with a surface layer
that is.
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[0040] In a preferred embodiment the cover elements
are stone wool boards, where the orientation of the fibres
is substantially in the plane of the layer of cover elements.
This allows them to contribute to the load distribution and
decrease the risk of cement sludge penetrating into the
material. The cover elements are preferably of a some-
what higher density than the low density lamella elements
and typically also board shape as opposed to the pre-
ferred rod-shape of the lamella elements. A density of
the cover element of 130-230 kg/m3 as opposed to
90-220 kg/m3 for the lamella elements is preferred.
[0041] Alternatively, to further increase the load distri-
bution properties, the cover elements may be boards with
an upper part having a density, which is higher than the
density of a lower part arranged against the lamella ele-
ments. The exact densities of these two parts may vary,
but it is preferred that the upper part has a density of
90-180 kg/m3, preferably 110-160 kg/m3, more preferred
approximately 135 kg/m3, and that said lower part has a
density of 65-125 kg/m3, preferably 80-110 kg/m3, more
preferred approximately 95 kg/m3. The dimensions of the
upper and lower parts may also vary depending on de-
mands, but it is preferred that the upper part has a thick-
ness of 3-50 mm, preferably 5-30 mm, more preferred
approximately 10-20 mm, and that the lower part has a
thickness of 10-60 mm, preferably 20-50 mm, more pre-
ferred approximately 30-40 mm.
[0042] There need not be a sharp line between the
upper and the lower part, meaning that the density may
change gradually, and it is even possible to make boards,
where the weight of the load distribution layer compress-
es the upper part to the desire density. Likewise it is to
be understood that one or more further parts may be
provided and that cover elements made of other materi-
als than stone wool may also have two or more parts.
[0043] As may be seen in Fig. 2, a steel wire mesh 8
is laid out on top of the cover elements 4. This mesh is
intended to serve as reinforcement in a concrete layer,
which is to be cast on top of the cover elements to serve
as the load distribution layer. Preferably the reinforce-
ment mesh is provided with spacers (not visible) on its
underside to keep it at a distance above the cover ele-
ments so that the mesh will become completely embed-
ded in the concrete. Spacers are preferably made from
a material having a low thermal conductivity, such as
plastic or concrete and may be integrated in the cover
elements. They may be simple feet inserted between the
mesh and the cover elements, resting on top of these, or
they may be made to penetrate into the material of the
cover elements, which will contribute to keeping them in
place when the fresh concrete is poured over them.
[0044] Different features of the embodiments de-
scribed above may be combined in other ways than those
explicitly described and/or replace with alternatives with-
out departing from the scope of the claims. As an exam-
ple, two layers of cover elements may be provided on
top of each without coinciding joints to prevent concrete
from penetrating the insulating layer. Another example

is the use of plastic sheets or the like at different levels
in the foundation serving as moisture barriers, vapour
barriers, concrete shuttering, load distributor or the like.

Claims

1. A method for insulating the foundation of a building,
where a load distribution layer is made on top of an
insulating layer, both layers covering the intended
floor area of the building substantially entirely, char-
acterized in that the formation of the insulating layer
comprises the steps of:

laying a plurality of lamella elements made from
mineral wool close to one another with the pri-
mary orientation of the mineral wool fibres of the
lamella elements being approximately vertical,
and
providing one or more cover element(s) on top
of the lamella elements to cover an upper sur-
face of the lamella elements substantially entire-
ly.

2. A method according to claim 1, where the lamella
elements are laid in a bond pattern and/or where the
cover elements are laid so that at least some of the
joints between them are not directly above parallel
joints between lamella elements.

3. A method according to claim 1 or 2, where the lamella
elements and/or the cover elements are made of
mineral wool, preferably having a density of more
than 55 kg/m3.

4. A method according to claim 3, where the cover el-
ements are made from mineral wool having a density
of 120-180 kg/m3.

5. A method according to claim 3, where the cover el-
ements are made from mineral wool and arranged
with an upper part facing upwards and a lower part
facing the lamella elements, said upper part having
a density of 90-220 kg/m3, preferably 120-180 kg/m3,
more preferred approximately 135-150 kg/m3, and
a thickness of 3-50 mm, preferably 5-30 mm, more
preferred approximately 10-20 mm, and said lower
part having a density of 65-125 kg/m3, preferably
80-110 kg/m3, more preferred approximately 95
kg/m3, and a thickness of 10-60 mm, preferably
20-50 mm, more preferred approximately 30-40 mm.

6. A method according to any one of the preceding
claims, where the width of the lamella elements are
50-500 mm, preferably 100-400 mm, more preferred
approximately 200-300 mm, the height of the lamella
elements are 200-500 mm, and the length of the la-
mella elements are 1500-2500 mm, preferably pre-
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ferred approximately 2000 mm, the height being the
dimension, which is substantially parallel to the pri-
mary orientation of the mineral wool fibres and sub-
stantially vertical in the laid out state.

7. A method according to any one of the preceding
claims, where at least some of the lamella elements
and/or cover elements are provided with a surface
coating, such as an adhesive, a moisture repellent,
a fungicide or a primer.

8. A method according to any one of the preceding
claims, where at least some of the cover elements
are provided with spacers for concrete reinforce-
ment.

9. A foundation for a building comprising a load distri-
bution layer on top of an insulating layer, both layers
covering the floor area of the building substantially
entirely, characterized in that the insulating layer
comprises a plurality of lamella elements made from
mineral wool lying closely adjacent to one another
with the primary orientation of the mineral wool fibres
of the lamella elements approximately vertical, and
one or more cover elements on top of the lamella
elements, covering them substantially entirely.

10. A foundation according to claim 9, where the lamella
elements lay in a bond pattern and/or where at least
some of the joints between the cover elements are
not directly above parallel joints between lamella el-
ements.

11. A foundation according to claim 9 or 10, where the
lamella elements and/or the cover elements are
made of mineral wool, preferably having a density
of more than 55 kg/m3.

12. A foundation according to claim 11, where the cover
elements are made from mineral wool having a den-
sity of 120-180 kg/m3.

13. A foundation according to claim 11, where the cover
elements are made from mineral wool and each has
an upper part facing upwards and a lower part facing
the lamella elements, said upper part having a den-
sity of 90-220 kg/m3, preferably 120-180 kg/m3,
more preferred approximately 135-150 kg/m3, and
a thickness of 3-50 mm, preferably 5-30 mm, more
preferred approximately 10-20 mm, and said lower
part having a density of 65-125 kg/m3, preferably
80-110 kg/m3, more preferred approximately 95
kg/m3, and a thickness of 10-60 mm, preferably
20-50 mm, more preferred approximately 30-40 mm.

14. A foundation according to any one of claims 9-13,
where the width of the lamella elements are 50-500
mm, preferably 100-400 mm, more preferred ap-

proximately 200-300 mm, the height of the lamella
elements are 200-500 mm and the length of the la-
mella elements are 1500-2500 mm, preferably 2000
mm, the height being the dimension, which is sub-
stantially parallel to the primary orientation of the
mineral wool fibres and substantially vertical in the
laid out state.

15. A foundation according to any one of claims 9-14,
where at least some of the lamella elements and/or
cover elements have a surface coating, such as an
adhesive, a moisture repellent, a fungicide or a prim-
er.

16. A foundation according to any one of claims 9-15,
where the load distribution layer is made from con-
crete cast in-situ and/or where it further comprises
a capillary barrier underneath the insulating layer.
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