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(54) Barrier sheet

(67)  The invention relates to a barrier sheet (1) com-

prising an elongated windproof membrane (2), a wind,

water and radon-proof adhesive layer (3), and an elon- 1
gated radon-proof membrane (4). It also relates to a :
method for manufacturing a barrier sheet (1) comprising
an elongated windproof membrane (2), a wind, water and
radon-proof adhesive layer (3), and a radon-proof mem-
brane (4), comprising the steps of; providing an elongat-
ed windproof membrane (2), an elongated radon-proof
membrane (4) and an adhesive substance (9), advancing
the windproof membrane (2) while applying adhesive
substance (9) to the middle section (10) of the windproof
membrane (2), applying a protective sheet (7) to at least
the adhesive substance, cooling the barrier sheet (1),
and applying adhesive substance (3) to a first side area
(5) of the radon-proof membrane, the adhesive sub-
stance being coherent with at least a part of the adhesive
substance being applied to the windproof membrane (2)
sothat the first side area (5) of the radon-proof membrane
is connected to the windproof membrane (2).

The invention further relates to the use of the above
barrier sheet and a method for providing radon gas pro-
tection in a building comprising the steps of; covering the
inner surfaces of a basement with radon membrane, ar-
ranging a barrier sheet (1) comprising an elongated wind-
proof membrane (2), a wind, water and radon-proof ad-
hesive layer (3), and a radon-proof membrane (4) be-
tween the walls of the basement and the framework of a
building, and connecting the radon-proof membrane (4)
to the radon membrane.

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 803 782 A1 2

Description
Field of the Invention

[0001] The presentinvention relates to a barrier sheet
suitable for use in buildings, and more specifically for use
between the foundation and wall structures of a building.
It further relates to a method for manufacturing such a
barrier sheet. The invention also relates to a method for
providing an improved radon gas protection in a building
and the use of a barrier sheet for obtaining radon protec-
tion in a building.

Prior Art

[0002] When constructing buildings with wooden struc-
tures on concrete foundations or substructures, a pro-
tective barrier is provided between the concrete basis,
which emits moisture, and the adjoining wooden struc-
ture, which should be kept as dry as possible. Between
standing walls and the foundation below there is a high
pressure from the standing structure, which demands a
barrier that can withstand the pressure from the wall with-
out being weakened and thereby possibly losing some
of its ability to protect against humidity from below. It is
also a requisite for a barrier that is easy to arrange in an
air- and watertight manner at the construction site. To
fulfil this, an elongated barrier sheet comprising a wind
barrier being windproof but breathing, and waterproof,
but permeable to vapour, such as abandin a felt or paper
material or any other suitable specialized material, wher-
eon a bitumen or asphalt layer is provided, is commonly
used.

[0003] Furthermore, there is increasing concern relat-
ed to radon gas emissions from the ground, inside build-
ings. As it is proven that breathing radon gas over time
can be pathogenic, it is increasingly requested when
building houses that there is a radon barrier towards the
ground below the building. Radon-tight membranes are
therefore installed either prior to forging the concrete floor
or placed on the raw concrete before covering with final
flooring material.

[0004] In the transition between the wall-to-concrete
barrier sheet and the radon membrane, it has been cum-
bersome to provide a good connection which is watertight
and radon proof. At the present, the barrier sheet is ar-
ranged in the wall construction and the radon membrane
is laid on the floor, on the insulation orin the ground under
the building. The radon membrane is then laid on to cover
the top of the foundation to prevent radon gas from pen-
etrating the housing materials and entering the building.
[0005] There is a need for a barrier sheet which pro-
vides both a watertight or windproof connection and a
tight connection to the radon barrier of the building. In
other words, there is a need for a barrier sheet with a
safe radon-proof connection between the flooring radon
membrane and the external wall construction.

[0006] There is also a need for a simplified method for
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shielding a construction from humidity, radon penetration
and other undesired exposure to the surroundings. Fur-
thermore, there is a desire to obtain an improved shield-
ing of buildings against radon gas penetration.

[0007] Itis therefore an object of the present invention
to provide an improved barrier sheet providing both a
watertight and airtight connection and a radon gas bar-
rier. It is also an object to present a simplified method for
providing a construction with an improved moisture and
gas barrier.

[0008] These and other objects will become apparent
from the following description.

Description of the Invention

[0009] Inafirstaspect, the invention relates to a barrier
sheet comprising an elongated windproof membrane, a
wind, water and radon-proof adhesive layer and an elon-
gated radon-proof membrane. The adhesive layer of the
barrier sheet is longitudinally laid on the middle part of
the windproof membrane. A first side area of the radon-
proof membrane of the barrier sheet is longitudinally con-
nected to the adhesive layer. The second side area of
the adhesive layer is suitable for connection to a separate
membrane.

[0010] A barrier sheet providing protection against hu-
midity, wind and radon gas will improve the protection of
a building, as a combined sheet as above mentioned
ensures solid and sturdy connection between the differ-
ent protective elements required in a building. Further-
more, a barrier sheet providing a connection area for a
further radon gas protection arrangement, simplifies the
connection process for the construction workers.

[0011] In afurther aspect, the barrier sheet comprises
aremovable protective sheet covering at least the adhe-
sive layer. The protective sheet protects the adhesive
layer against external impurities, such as dust, dirt or
other particles. It furthermore simplifies the handling of
the barrier sheet prior to being laid on a foundation struc-
ture and enables the manufacturer to roll the barrier sheet
on rolls.

[0012] The adhesive layer can be a bitumen layer or
an asphalt layer, both being sturdy and partly flexible
materials providing a solid layer, which to some extent
will follow the surface of the neighbouring surfaces.
[0013] Inone aspect of the invention, a number of per-
forations are made in the first side area of the radon-proof
membrane. The perforations promote penetration of the
adhesive layer through the radon-proof membrane to en-
sure a good connection between the different elements
of the barrier sheet.

[0014] In one aspect of the invention, the colour of the
windproof membrane is different from the colour of the
radon-proof membrane. As it is impossible to turn the
membrane when a wall is built on top of the foundation
and barrier sheet, itis very important that the barrier sheet
is laid with the correct surface upwards, that is, with the
windproof membrane upwards, and the radon-proof



3 EP 2 803 782 A1 4

membrane downwards. A colour coding of the different
elements will provide a further ensurance against mis-
takes.

[0015] In one aspect of the invention, a separate por-
tion of the adhesive layer is arranged between the wind-
proof membrane and the first side area of the radon-proof
membrane. When the adhesive layer is arranged as two
or more bands, strips or trails, at least one fold in the
barrier sheet is provided along which one or more of the
membranes can be folded towards the centre of the bar-
rier sheet, so that the barrier sheet forms a multiple layer
band, where the outer areas of the membranes can be
folded out on the construction site. The folding lines be-
tween the separate portions of the adhesive layer pro-
mote a compact arrangement of the membranes on the
barrier sheet.

[0016] The invention further relates to a method for
manufacturing a barrier sheet comprising an elongated
windproof membrane, a wind, water and radon-proof ad-
hesive layer, and a radon-proof membrane, comprising
the steps of:

- providing an elongated windproof membrane, an
elongated radon-proof membrane and an adhesive
substance,

- advancing the windproof membrane while applying
adhesive substance to the middle section of the
windproof membrane,

- applying a protective sheet to at least the adhesive
substance,

- cooling the barrier sheet, and

- applying adhesive substance to a first side area of
the radon-proof membrane, the adhesive substance
being coherent with at least a part of the adhesive
substance being applied to the windproof mem-
brane, so that the first side area of the radon-proof
membrane is connected to the windproof mem-
brane.

[0017] A continuous process for manufacturing the
barrier sheet ensures a constant and regular quality of
the final product. Furthermore, it enables a high manu-
facturing capacity, which gives a good utilisation of the
production site and lower manufacturing costs.

[0018] In one aspect of the invention, the radon-proof
membrane is applied to the windproof membrane after
applying adhesive substance to the windproof mem-
brane, but before cooling the barrier sheet. In another
aspect of the invention, the windproof membrane and
adhesive layer is heated or reheated, and provided with
the radon-proof membrane after the cooling step. The
flexibility of the process makes it easy to adapt the proc-
ess to the settings of the site where a manufacturing in-
stallation is to be constructed while maintaining a good
quality of the final product.

[0019] In afurther aspect, the method according to the
invention further comprises the step of providing a
number of perforations in the first side area of the radon-
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proof membrane prior to adhering it to the adhesive sub-
stance. The perforations in the first side area ensure a
good adhesion between the adhesive layer and the ra-
don-proof membrane.

[0020] In one aspect, the method according to the in-
vention further comprises the step of applying protective
sheet to the barrier sheet after connection of the radon-
proof membrane to the adhesive layer. The protective
sheet protects the adhesive layer against impurities prior
to being used on a construction site. As the adhesive
layer can also stick to the hands or clothes of a construc-
tion worker or to other elements, the protective sheetalso
prevents such sticking, which can be annoying and pro-
vide stress to the workers.

[0021] In afurther aspect, the method further compris-
es the step of rolling the barrier sheet comprising wind-
proof membrane, adhesive layer, radon-proof membrane
and protective sheet onto rolls of predefined length. As
the barrier sheet is arranged in rolls, itimproves and eas-
es the handling of the product. The storing of the barrier
sheetinrolls also saves place and gives a good overview
of the product both for the manufacturer, the vendor and
the end user.

[0022] The invention also relates to a method for pro-
viding radon protection in a building comprising the steps
of:

- covering the inner surfaces of abasement with radon
membrane,

- arranging a barrier sheet comprising an elongated
windproof membrane, awind, water and radon-proof
adhesive layer, and a radon-proof membrane be-
tween the walls of the basement and the framework
of a building,

- connecting the radon-proof membrane to the radon
membrane covering the inner surfaces of the base-
ment.

[0023] As the barrier sheet according to the invention
is a product providing a number of individual protection
aspects, the process of providing a good and overall pro-
tection of a building is greatly simplified. This again leads
to a quicker installation of all necessary protection mem-
branes and an improved securing of transitions between
building elements.

[0024] The invention also relates to the use of a barrier
sheet as mentioned above, as a protective layer between
a basement wall structure and the framework of a build-
ing. As the barrier sheet has incorporated wind, water
and radon gas protection, an improved protection is pro-
vided in the transition region between the foundation of
a building, often being made in concrete or the like, and
the upper wall structures, made in wood, plaster or other
materials more susceptible to being influenced by envi-
ronmental factors, such as rain and wind. The combined
protection also ensures that the radon barrier of a building
is constant over the wall and into the interface between
foundation and wall structure.
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Brief Description of the Drawings

[0025] In the following, the invention will be further de-
scribed with reference to the attached drawings illustrat-
ing examples of the invention.

Fig. 1a shows a perspective view of a roll of barrier
sheet according to the invention.

Fig. 1b shows a section A of the barrier sheet in fig.
1a.

Fig. 2 shows a side view of the roll of barrier sheet
in fig. 1a.

Fig. 3 shows a perspective view of a section of a wall
provided with a barrier sheet according to the inven-
tion.

Fig. 4 shows a cross-sectional side view of a section
of the wall section in fig. 3.

Fig. 5 shows an example of a manufacturing process
to produce a barrier sheet according to the invention.

Detailed Description

[0026] Figs. 1a and 1b show an example of a barrier
sheet 1 according to the invention. The barrier sheet 1
comprises a wind barrier or windproof membrane 2, an
adhesive layer 3 and a strip or band of a radon-proof
membrane 4. The central part of the windproof mem-
brane 2 is covered with an adhesive substance 3. The
adhesive substance 3 can be applied as a continuous
layer, a number of rows, bands or dots, or a combination
of these. The radon-proof membrane 4 is connected to
the adhesive substance 3, so that one longitudinal first
side area 5 of the membrane 4 is atleast partly embedded
in or connected to the adhesive substance, while the op-
posite second side area 6 is free to be folded out. A re-
leasable and protective film or sheet 7 covers at least the
adhesive substance 3 of the barrier sheet. The releasable
protective film or sheet 7 shields the adhesive substance
from the second free side area of the radon proof mem-
brane, so that the membrane 4 can be easily folded out.
[0027] The radon-proof membrane 4 can advanta-
geously be connected to a row of adhesive substance 3
being separate from a further band or row of adhesive
substance 3. The gap between the rows or bands pro-
vides a folding line for the radon-proof membrane 4, so
that the membrane 4 can be folded without tampering
with the adhesive layer or layers 3.

[0028] The adhesive substance 3 is preferably a non-
rigid material with a limited flexibility so that the surfaces
of the substance will fit into the surfaces of the neigh-
bouring building material. It is advantageous that the ad-
hesive substance has a high viscosity. Furthermore, the
substance is preferably non-reactant with water or air. In
this way, the substance will create a mainly waterproof
airtight and radon-proof filler in the gap or interface be-
tween a concrete foundation and awooden wall construc-
tion. The adhesive substance 3 can for example be bitu-
men or asphalt.
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[0029] As the radon-proof membrane 4 is partly inte-
grated in, or at least in direct contact with, the adhesive
layer 3, a tight and sturdy transition is created from the
radon-proof membrane to the interface between the foun-
dation and the above structure. To improve the connec-
tion of the radon-proof membrane with the adhesive sub-
stance, a number of perforations such as holes or inci-
sions are made in the first side area 5, e.g. along the
edge of the membrane 4. When the membrane 4 comes
into contact with the adhesive substance 3, the sub-
stance will flow through the perforations, providing con-
tact between the substance on each surface of the mem-
brane 4 and a thereby a continuous layer of adhesive
substance. The perforations ensure the contact and me-
chanical bonding between the adhesive substance and
the surface of the radon-proof membrane 4, as the per-
forations will promote embedding of the radon-proof
membrane in the adhesive substance 3.

[0030] The barrier sheet 1, according to the shown em-
bodiment, is rolled into a roll, which is practical when the
barrier sheet 1 is stored, transported or sold. In a building
site it is also practical to roll out the barrier sheet when
itis needed. The protective sheet or film covering at least
the adhesive substance is removed when the barrier
sheet is mounted in a building or other construction.
[0031] Figs. 3 and 4 show a perspective view and a
sectional view, respectively, of a section of a wall provid-
ed with a barrier sheet 1 according to the invention. The
barrier sheet is laid on a foundation wall 13, such as a
concrete foundation, with the radon-proof membrane 4
facing downwards and towards the inside of the building.
The side sections 14 of the windproof membrane 2 are
projecting out from the upper surface of the foundation.
Beams 11, such as sole plates, studs or pillars 12 and/or
other wall elements are mounted on the part of the barrier
sheet provided with adhesive substance 3 on the surface
facing the basement structure. The wall elements are
normally wooden elements, but can also be in other ma-
terials, such as aluminium, plaster, steel, glass wool etc.
[0032] The strip of radon-proof membrane 4 is folded
down over the inside surface of the foundation, forming
apendantelement or skirt along the side of the foundation
13. The side sections 14 of the windproof membrane 2
are folded upwards on the wall elements, thereby cover-
ing and protecting the lower part of the wall elements.
The side sections 14, forming a wind barrier facing the
outside of the building and a vapour barrier facing the
interior of the building, are then covered by panelling,
plasterboards or the like. The second side area 6 of the
radon-proof membrane is folded downwards onto the
basementorfoundation structure, forming a skirtor hang-
ing portion, to which a further radon membrane can be
connected.

[0033] When aradon membrane is installed in a build-
ing provided with a barrier sheet 1 according to the in-
vention, it is easy to connect or adhere the radon mem-
brane to the skirt of the radon-proof membrane, ensuring
an airtight protection up to and into the interface between
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the foundation 13 and the above wall construction 11,
12. As the connecting area between the foundation/wall
interface and the foundation surface is lowered and dis-
tanced from the interface between the foundation and
standing structure, it greatly simplifies the finalization of
the radon protection and improves the user-friendliness
of a radon protection system.

[0034] Itis an advantage if the radon-proof membrane
4 has a different colour from the windproof membrane,
to ensure that the correct membrane is connected to the
radon membrane and that the windproof membrane or
wind barrier merely protects the lower part of the wooden
construction. The radon-proof membrane can e.g. be
grey, blue or green, while the windproof membrane is
white or yellow. However, it should be obvious that the
suggested colours are merely examples serving to clarify
how the membranes can be distinguished from each oth-
er by choosing different colours on each element. Even
if the texture of the radon-proof membrane clearly differs
from that of the windproof membrane, it would be very
unfavourable if a construction worker makes a mistake
during construction, as it would be impossible to rectify
such a mistake later. Therefore, it is practical to provide
extra precautions against mistaking the two barrier mem-
branes.

[0035] Fig. 5 shows a schematic view of a manufac-
turing process for a barrier sheet according to the inven-
tion. The process starts at the right hand side of the figure
and ends on the left hand side.

[0036] A roll 15 of windproof membrane is unwound
and forwarded to a container 16 with adhesive sub-
stance, where adhesive substance is applied to a central
part of the windproof membrane. The adhesive sub-
stance can be applied in one or more continuous bands,
rows or strips, or in discontinuous application patterns,
if desired. The adhesive substance is preferably a sub-
stance with a high viscosity, such as asphalt or bitumen.
If asphalt or bitumen is used, the substance is hot when
being applied and is cooled in a bath 17 after the appli-
cation step. A protective sheet 7 is applied to the adhesive
layer after application of the adhesive substance to the
windproof membrane and before the cooling step.
[0037] Before entering step for applying the radon-
proof membrane, the barrier sheet is advantageously
passed through an accumulator 18. Thereafter, the pro-
tective sheet 7 is separated from the windproof mem-
brane 2 and the adhesive layer 3, so that the radon-proof
membrane 4 can be applied to the adhesive substance.
To ensure a tight adhesion between the adhesive sub-
stance and the radon-proof membrane, the barrier sheet
is heated and passed through aroller press before being
rolled onto rolls of predefined lengths. Heating of the ad-
hesive substance can be done in the roller press 19 if
the roller press is provided with heated rolls.

[0038] Finally, the protective sheet comprising a wind-
proof membrane 2, a radon-proof membrane 4, an ad-
hesive and protective layer 3 and a protective sheet, is
passed through a folding mechanism 20 and onto a final
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roll 21 of protective sheet. Itis also conceivable to apply
the radon-proof membrane to the adhesive layer mainly
at the same time as the adhesive substance is applied
to the windproof membrane. In such a case, a roll of ra-
don-proof membrane is arranged in the vicinity of the roll
of windproof membrane. The radon-proof membrane and
the windproof membrane are simultaneously unrolled,
combined and provided with adhesive substance before
entering a cooling phase and being provided with pro-
tective sheet.

[0039] Astheradon-proof membraneis tightly adhered
to the adhesive layer, a sturdy bar is created preventing
radon gas from fluctuating into the interface between the
foundation and above wall structure and therefrom fur-
ther into the building.

Claims

1. Barrier sheet (1) comprising an elongated windproof
membrane (2), a wind, water and radon-proof adhe-
sive layer (3), and an elongated radon-proof mem-
brane (4),

- the adhesive layer (3) being longitudinally laid
on the middle part of the windproof membrane ,
- a first side area (5) of the radon-proof mem-
brane (4) being longitudinally connected to the
adhesive layer, the second side area (6) of the
layer (4) being suitable for connection to a sep-
arate membrane.

2. Barrier sheet (1) according to claim 1, further com-
prising a removable protective sheet (7) covering at
least the adhesive layer (3).

3. Barrier sheet according to claim 1 or 2, wherein the
adhesive layer (3) is a bitumen layer or an asphalt
layer.

4. Barrier sheet according to any of the preceding
claims, wherein a number of perforations are made
inthe first side area (5) of the radon-proof membrane

(4).

5. Barrier sheet according to any of the preceding
claims, wherein the colour of the windproof mem-
brane (2) is different from the colour of the radon-
proof membrane (4).

6. Barrier sheet according to any of the preceding
claims, wherein a separate portion of the adhesive
layer (3) is arranged between the windproof mem-
brane (2) and the first side area (5) of the radon-proof
membrane (4).

7. Method for manufacturing a barrier sheet (1) com-
prising an elongated windproof membrane (2), a
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wind, water and radon-proof adhesive layer (3), and
a radon-proof membrane (4), comprising the steps
of:

a. providing an elongated windproof membrane
(2), an elongated radon-proof membrane (4)
and an adhesive substance (9),

b. advancing the windproof membrane (2) while
applying adhesive substance (9) to the middle
section (10) of the windproof membrane (2),

c. applying a protective sheet (7) to at least the
adhesive substance,

d. cooling the barrier sheet (1),

e. applying adhesive substance (3) to afirst side
area (5) of the radon-proof membrane, the ad-
hesive substance being coherent with at least a
part of the adhesive substance being applied to
the windproof membrane (2), so that the first
side area (5) of the radon-proof membrane is
connected to the windproof membrane (2).

Method according to claim 7, further comprising the
step of:

a. providing a number of perforations in the first
side area (5) of the radon-proof membrane prior
to adhering it to the adhesive substance.

Method according to claim 7 or 8, further comprising
the step of:

a. applying protective sheet (7) to the barrier
sheet after connection of the radon-proof mem-
brane (4) to the adhesive layer (3).

Method according to any of the claims 7-9, further
comprising the step of:

a. rolling the barrier sheet (1) comprising wind-
proof membrane (2), adhesive layer (3), radon-
proof membrane (4) and protective sheet (7) on-
to rolls of predefined length.

Method for providing radon gas protection in a build-
ing comprising the steps of:

a. covering the inner surfaces of a basement
with radon membrane,

b. arranging a barrier sheet (1) comprising an
elongated windproof membrane (2), a wind, wa-
ter and radon-proof adhesive layer (3), and a
radon-proof membrane (4) between the walls of
the basement and the framework of a building,
c. connecting the radon-proof membrane (4) to
the radon membrane.

Use of a barrier sheet according to any of the claims
1-4 as a protective layer between a basement wall
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structure and the framework of a building.
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