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(54) WALL STRUCTURE

(57) A wall structure which comprises a basic struc-
ture forming a basement wall or footing structure being at
least partially underground, and a thermal insulation
material layer arranged on the outer surface of the basic
structure. The thermal insulation material layer com-
prises adjacently arranged thermal insulation sheets
(1, 2) which comprise a first surface and a second sur-
face, and short edge sides and long edge sides (9’, 9",
10’) delimiting the surfaces, of which the first surface and
the secondsurface comprisegrooves, andwhich thermal
insulation sheets are attached into the basic structure by
their first surface. The thermal insulation sheets (1, 2) are

arranged into the structure so that the longedgesides (9’,
9", 10’) of the thermal insulation sheets and the grooves
on the first surface and on the second surface of the
thermal insulation sheets are verticallywith respect to the
height direction of the basic structure. Furthermore, the
long edge sides (9’, 10’) of the adjacently arranged
thermal insulation sheets (1, 2) are attached to each
other by a locked tongue-and-groove-joint (7) so that
the locked tongue-and-groove-joint comprises inside
the locked tongue-and-groove-joint at least one air chan-
nel (8’, 8") that is in a vertical direction of the wall struc-
ture.
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Description

Field of the invention

[0001] The invention relates to a wall structure accord-
ing to the preamble of the enclosed independent claim,
whichwall structure is used in at least partly underground
basement structures or footing structures.

Background of the invention

[0002] Thermal insulation sheets which are manufac-
tured of extruded polystyrene (XPS) and comprise
grooves on their outer surface for enabling water to run
easily into subsurface drains, are used as thermal insula-
tion and drainage membrane on the outer surface of a
partially underground basement wall structure or footing
structure. Thermal insulation sheets also have grooves
on the surface that is against the basic structure of the
basement or footing to enable the moisture coming from
inside to exit. A structuremade of such thermal insulation
sheets and comprising ventilation channels advances to
keep the basic structure dry. Thermal insulation sheets
are usually arranged to each other by a tongue-and-
groove-joint which comprises a common male tongue
and a female groove. The structure is completely tight
when the tongue-and-groove joints between the thermal
insulation sheets are sealed with a sealing compound
suitable for outdoor usage. The spread of moisture from
the soil to the basic structure is thus prevented. However,
it is clear that damp proofing the seams in this manner is
quite laborious, incurs additional costs and slows down
construction.

Object and description of the invention

[0003] Anobject of the present invention is to reduceor
eveneliminate theabove-mentionedproblemspresent in
prior art.
[0004] An object of the present invention is to provide a
thermal insulation for a partially underground basement
wall or footing structure, that acts alsoat the same timeas
waterproofing, and which wall structure does not require
separate sealing compound between the seams of the
thermal insulation sheets.
[0005] In order to attain this object, the wall structure
according to the invention is primarily characterised in
what is presented in the characterising part of the inde-
pendent claim.
[0006] The other, dependent claims present some pre-
ferred embodiments of the invention.
[0007] A typical wall structure according to the inven-
tion comprises

- a basic structure, which forms a basement wall or
footing structure being at least partially under-
ground,

- a thermal insulation material layer arranged on the

outer surface of the basic structure which comprises
adjacently placed thermal insulationsheetscompris-
ing short edge sides and long edge sides delimiting
thefirst surfaceand the secondsurface, andofwhich
the first surface and the second surface comprise
grooves, and which thermal insulation sheets are
attached to the basic structure by their first surface,
and which thermal insulation sheets are arranged
into the structure so that the long edge sides of the
thermal insulation sheets and thegrooveson the first
surface and on the second surface of the thermal
insulation sheets are vertically with respect to the
height direction of the basic structure, and further-
more, the long edge sides of the adjacently arranged
thermal insulation sheets are attached to each other
by a locked tongue-and-groove-joint so that the
locked tongue-and-groove-joint comprises inside
the locked tongue-and-groove-joint at least one ver-
tical air channel in the height direction of the wall
structure.

[0008] The thermal insulationmaterial layer used in the
wall structure according to the invention acts both as a
thermal insulationandasadrainagemembrane.Thewall
structure according to the invention is used in the at least
partially underground basement structures or footing
structures behind which there is ground or crawl space
of the building. The invention is based on a joint between
the thermal insulation sheets used in the wall structure of
the at least partly underground basement, basement
floor of a building or footing structure, which joint is tight
without separate sealing compound, and at the same
time, more vertical channels can be made into the struc-
ture to remove moisture from the structure. In the struc-
ture according to the invention, the thermal insulation
sheets are attached to each other by a locked tongue-
and-groove-joint into which a separate air channel is
formed. The wall structure according to the invention
facilitates assembling as no separate sealing of the
seams with sealing compound is required. In the thermal
insulation sheet, there are already channels formed by
the grooving on the surface of the thermal insulation
sheet and which act as subsurface drains. Also, the joint
between the thermal insulation sheets is now formed into
a subsurface drain structure which prevents moisture
from spreading into the basic structure of the wall struc-
ture through the joints. This way the wall structure ac-
cording to the invention improves the moisture perfor-
mance of the basement or footing.

Brief description of the drawings

[0009] In the following, the invention will be described
in more detail with reference to the appended drawings,
in which

Fig. 1 shows a cross-sectional view of a thermal in-
sulation sheet according to an embodiment of
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the invention which is used to form a thermal
insulation layer on the outer surface of the ba-
sic structure,

Fig. 2 shows a cross-sectional view of a locked ton-
gue-and-groove-joint according to an embodi-
ment of the invention between two thermal in-
sulation sheets attached to each other, and

Fig. 3 illustrates attachment of the thermal insulation
sheets on the outer surface of the basic struc-
ture so that the long edge sides of the thermal
insulation sheets comprising a locked tongue-
and-groove joint are vertically with respect to
the height direction of the basic structure.

Detailed description of the invention

[0010] The wall structure according to the invention
comprises a basic structure, which forms a basement
wall or footing structure being at least partially under-
ground. The basic structure can be an at least partly
underground basement, basement floor of a building or
footing structure of a building. The basic structure can be
formed for example bymasoning or casting, and typically
it contains rock material.
[0011] In thewall structureaccording to the invention, a
thermal insulation material layer is arranged on the outer
surface of the basic structure, which layer comprises
adjacently placed thermal insulation sheets. These ther-
mal insulation sheets comprise a first surface and a
second surface, and shorter and longer edge sides de-
limiting the surfaces. The first surface and the second
surface of the thermal insulation sheets comprise
grooves. The grooves are formed substantially parallel
with the long edge sides of the thermal insulation sheets.
[0012] The purpose of the grooves of the first surface
which will be against the basic structure is to remove
moisture coming from inside the structure. Typically,
these grooves are closed at the top part of the structure
to prevent outside air from entering the structure. The
purpose of the grooves on the second surface of the
thermal insulation sheet, that is on the outer surface of
the structure, is to promote water to run into the subsur-
facedrains.Bymeansof thesegrooves, thestructure can
beprovidedwith a vertical subsurfacedraining byplacing
a filter cloth against the outer surface of the thermal
insulation sheet. Thus, infill soil does not have to be
completely self-draining. According to one embodiment
of the invention, the grooves on the first surface and on
the second surface of the thermal insulation sheet have a
width of 2‑15 mm and a depth of 2‑10 mm, and the
distance between the grooves from each other (mea-
sured from themiddle to themiddle of the groove) can be
20‑150 mm. However, the design and frequency of the
grooves on the first and on the second surface may vary.
The first surface of the thermal insulation sheet used in a
wall structure according to an embodiment of the inven-
tion,which isagainst thebasic structure, compriseswider
grooves than the secondsurfaceof the thermal insulation

sheet. Furthermore, the grooves arranged on the second
surface of a thermal insulation sheet used in a wall
structure according to an embodiment of the invention
are arranged closer together than the grooves arranged
on the first surface.
[0013] In the wall structure according to the invention,
the thermal insulation sheets are attached to the basic
structure by their first surface. Thermal insulation sheets
can be attached to the basic structure for example by
gluing or by other compound or mortar suitable for the
purpose. The thermal insulation sheets are attached
directly to the basic structure, whereby there is no sepa-
rate damp proofing between the thermal insulation
sheets and the basic structure. In the wall structure
according to the invention, the thermal insulation sheets
arearranged into thestructure so that the longedgesides
of the thermal insulation sheets and the grooves on the
first surface and on the second surface of the thermal
insulation sheets are vertically with respect to the height
direction of the basic structure.
[0014] In the wall structure according to the invention,
the long edge sides of the adjacently arranged thermal
insulation sheets are attached to each other by a locked
tongue-and-groove-joint so that the locked tongue-and-
groove-joint comprises inside the locked tongue-and-
groove-joint at least one air channel that is in a vertical
direction of the wall structure. In an advantageous em-
bodiment according to the invention, the locked tongue-
and-groove-joint comprises two air channels inside the
locked tongue-and-groove-joint. The tongues and
grooves of the locked tongue-and-groove joint are de-
signed so that when the thermal insulation sheets are
place against each other, one or two air channels, pre-
ferably two air channels, are formed into the joint. The air
channel or air channels in the locked tongue-and-groove
joint are arranged along the entire length of the locked
tongue-and-groove-joint in the vertical direction of the
wall structure. In the structure according to the invention,
the locked tongue-and-groove joint does not comprise
separate sealing compound.
[0015] The thermal insulation sheets used in the wall
structure according to the invention are manufactured of
extruded polystyrene (XPS). The closed cell structure of
the XPS sheet effectively prevents the transfer of moist-
ure through the sheet material.
[0016] The thickness of the thermal insulation sheet
used in the wall structure can typically be 50‑200 mm,
more typically 80‑120 mm, even more typically 100 mm.
The thermal insulation sheet usually has a rectangular
shape comprising two parallel planar large surfaces, and
afirst andasecondparallel longsideedgesdelimiting the
surfaces, and a parallel first and a second parallel short
side edges, which are perpendicular to the long side
edges. The length of the long side edge of the wall plate
is typically 1000 to 4000mm,more typically 1000 to 3000
mm, evenmore typically 2000 to 2600mm. The length of
the short side edge of the wall plate is typically 300 to
1500 mm, more typically 500 to 1000 mm, even more
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typically 500 to 800 mm.

Detailed description of the Figures

[0017] Figure 1 shows a cross section of a thermal
insulation sheet 1 used in the wall structure according to
the invention. The thermal insulation sheet 1 comprises a
first surface 3 and a second surface 4 which comprise
grooves 5, 6. The design and distance of the grooves
from each other may vary. The first surface 3 of the
thermal insulation sheet shown in Fig. 1 comprises wider
grooves 5 than the second surface 4 of the thermal
insulation sheet. The grooves 6 arranged on the second
surface 4 of the thermal insulation sheet of the Figure 1
arearrangedcloser together than thegrooves5arranged
on the first surface 3. The long edge sides 9’, 9" of the
thermal insulation sheet 1 comprise designs enabling the
locked tongue-and-groove-joint.
[0018] Figure 2 shows a locked tongue-and-groove-
joint 7 according to an embodiment of the invention as a
cross view between two thermal insulation sheets 1, 2
attached to each other so that two air channels 8’, 8",
which act as subsurface drain channels of the structure,
are formed into the locked tongue-and-groove-joint 7.
The long edge sides 9’, 10’ of the adjacently arrangeable
thermal insulation sheets 1, 2 are designed so that air
channels 8’, 8" are formed inside the locked tongue-and-
groove-joint 7 when the thermal insulation sheet 1, 2 are
attached to each other.
[0019] Figure 3 illustrates attachment of the thermal
insulation sheets 1,2 on the outer surface of the basic
structure 11 so that the long edge sides 9’, 10’ of the
thermal insulation sheets comprising a lock-groove joint
are vertically with respect to the height direction A of the
basic structure. Figure 3 does not show the grooves on
the surface of the thermal insulation sheets, but the
grooves are also in the height direction A of the basic
structure 11. The thermal insulation sheets 1, 2 are
attached into the basic structure 11 of the at least partially
underground basement wall or footing structure by their
first surfaces.

Claims

1. A wall structure comprising

- a basic structure (11), which forms a basement
wall or footing structure being at least partially
underground,
- a thermal insulation material layer which is
arranged on an outer surface of the basic struc-
ture (11), and which comprises adjacently
placed thermal insulation sheets (1, 2) compris-
ing a first surface (3) and a second surface (4)
and short edge sides and longedge sides (9’, 9",
10’) delimiting the surfaces, of which the first
surface (3) and the second surface (4) comprise

grooves (5, 6), and which thermal insulation
sheets are attached to the basic structure by
their first surface (3), and which thermal insula-
tion sheets (1, 2) are arranged into the structure
so that the long edge sides (9’, 9", 10’) of the
thermal insulation sheets (1, 2) and the grooves
(5, 6) on the first surface (3) and on the second
surface (4) of the thermal insulation sheets are
vertically with respect to the height direction of
the basic structure,

characterized in that the long edge sides (9’, 10’) of
the adjacently arranged thermal insulation sheets (1,
2) are attached to each other by a locked tongue-
and-groove-joint (7) so that the locked tongue-and-
groove-joint comprises inside the locked tongue-
and-groove-joint at least one air channel (8’, 8") that
is in a vertical direction of the wall structure.

2. Awall structure according to claim 1, characterised
in that the locked tongue-and-groove-joint com-
prises two air channels (8’, 8") inside the locked
tongue-and-groove-joint (7).

3. A wall structure according to claim 1 or 2, charac-
terised in that the air channel (8’, 8") is arranged
along the entire length of the locked tongue-and-
groove-joint in the vertical direction of the wall struc-
ture.

4. A wall structure according to any of the preceding
claims, characterised in that the thermal insulation
sheets (1, 2) are manufactured of extruded polystyr-
ene (XPS).

5. A wall structure according to any of the preceding
claims, characterised in that the first surface (3) of
the thermal insulation sheet placed against the basic
structure comprises wider grooves (5) than the sec-
ond surface (4) of the thermal insulation sheet.

6. A wall structure according to any of the preceding
claims, characterised in that the grooves (6) ar-
ranged on the second surface (4) of the thermal
insulation sheet are arranged closer together than
the grooves (5) arranged on the first surface (3).
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