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(54) METHOD FOR CONSTRUCTING A THERMALLY INSULATING WATER-TIGHT ROOF COVER

(57) The present invention relates to a method for
constructing a thermally insulating water-tight roof cover
(1) wherein panels (3) which comprise a slab (6) of ther-
mally insulating material are placed on a roof deck (2)
next to one another with seams (16) between said panels
(3), wherein a self-adhesive sealing tape (17) is applied
over said seams (16) and adhered along said seams (16)

onto said panels (3) and wherein a finishing coating layer
(15) is applied onto said sealing tape (17) and at least
along said sealing tape (17) onto said panels (3). Since
the roof cover (1) is already rendered water-tight by the
sealing tape (17), it does not need to be covered when
rainy weather is expected and the roof cover (1) is not
entirely finished yet.
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Description

[0001] The present invention relates to a method for
constructing a thermally insulating water-tight roof cover,
wherein panels are provided which have a top surface
and a bottom surface and which comprise a slab of ther-
mally insulating material which has a top face and a bot-
tom face, wherein said panels are placed on a roof deck
next to one another with seams between said panels,
and wherein a water-tight covering material is applied
onto the top surfaces of said panels after having placed
said panels on said roof deck.
[0002] Thermally insulating panels which can be used
in such a method are commercially available such as for
example the "Powerdeck F" and the "Eurothane" insula-
tion panels of Recticel. These panels are intended to be
placed side by side on a roof deck after which a water-
tight covering material is to be applied over the panels
to render the roof cover water-tight. The water-tight cov-
ering material comprises in particular rolls of a bituminous
covering layer or of a synthetic foil (EPDM rubber mem-
brane) which are to be glued over the different panels to
cover the entire roof deck.
[0003] A drawback of such a method is that it takes
quite some time before the entire roof cover is water-
tight. In case rain is expected, and the roof cover is not
entirely finished at the end of the day, the roof should be
covered with a tarpaulin. In case of a flat roof, this is
however often not possible or at least difficult since a
tarpaulin which is simply laid over a flat roof doesn’t allow
the water to be evacuated from the roof. In fact, the water
pipes which are provided for evacuating the water cannot
be connected easily to the tarpaulin.
[0004] Moreover, for larger roofs, the covering material
has to be applied in different strips which partly overlap
at the edges to ensure a water-tight cover layer. Placing
the strips of cover material in the correct manner needs
to be done by a skilled person since otherwise mistakes
can be made which can result in the roof cover not being
water-tight. When there is an overlap between the differ-
ent strips of covering material, these strips need moreo-
ver to be adhered to one another in order to be made
water-tight.
[0005] A further drawback of the prior art method is
that it cannot be executed during inclement weather, for
example during precipitation or when freezing conditions
may occur within 24 hours. This is because the glue used
between overlapping parts of different sheets is liquid
based and cannot cure under humid or freezing weather
conditions.
[0006] An object of the present invention is to provide
a new method for constructing a thermally insulating wa-
ter-tight roof cover which is easier and faster to execute
and which enables in particular to obtain quickly a water-
tight covering when the roof cover is not yet entirely fin-
ished so that no tarpaulins or other covers are needed
in case rain is expected before the roof cover is entirely
finished.

[0007] To this end, the method according to the inven-
tion is characterised in that said panels comprise a water-
tight covering provided on the top face of said slab, in
that the water-tight covering material which is applied
onto the top surfaces of said panels comprises a self-
adhesive sealing tape which is applied over said seams
and adhered along said seams onto the top surfaces of
said panels, and in that after having applied the self-ad-
hesive sealing tape over said seams, at least one finish-
ing coating layer is applied onto said sealing tape and at
least along said sealing tape onto said top surfaces of
said panels.
[0008] Due to the fact that the panels which are placed
onto the roof deck already comprise a water-tight cover-
ing there is no need to cover the entire surface of the roof
with the water-tight covering material. It is sufficient to
seal only the seams between the panels by adhering the
self-adhesive sealing tape over these seams. By avoid-
ing having to apply an entire water-tight cover layer, but
using only a sealing tape, the roof cover can be made
water-tight in a much shorter period of time. Also, in prac-
tice, water-tight sealing tapes are available which can be
used under cold or even humid conditions. The method
of the present invention is simpler since, compared to
adhering rolls of covering material onto the panels, ad-
hering a narrow self-adhesive sealing tape over the
seams is straightforward. When subsequently the finish-
ing coating layer is applied onto the sealing tape, which
can be done immediately or after some days or even
weeks, the sealing tape itself is no longer exposed to the
atmospheric conditions. As such, the sealing tape does
not degrade over time which could result in leaks. The
water-tight covering of the panels is moreover preferably
already weather-resistant as such so that it does not need
to be covered by a coating layer. Moreover, since the
coating layer which is applied onto the sealing tape is
also applied over the edges of the sealing tape, there are
no seams so that the roof cover is not only completely
water-tight but the sealing strip can also not become de-
tached, for example by wind or birds or when a person
is walking over the roof.
[0009] In a preferred embodiment of the method ac-
cording to the present invention, said finishing coating
layer comprises an infrared radiation reflecting material
which preferably contains at least 3% by dry weight, more
preferably at least 5% by dry weight of titanium dioxide,
said finishing coating layer having preferably a total solar
reflectance of at least 40%, more preferably of at least
50% and most preferably of at least 60%.
[0010] In this embodiment, using a finishing coating
layer which reflects infrared radiation ensures that the
temperature of each panel increases less due to the sun-
light. As such there are less temperature variations in the
panels and the panels will expand and/or contract less
which reduces the risk that the sealing tape may become
damaged due to variations in the width of the seams be-
tween the different panels.
[0011] Preferably, the water-tight covering which is al-
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ready provided on the top faces of the slabs of the panels
comprises a further finishing coating layer which has sub-
stantially the same chemical composition as the finishing
coating layer which is applied onto said sealing tape. In
this way, that the roof cover has over its entire surface
the same reflective properties and the location of the
seams is also no longer visible after having applied the
finishing coating layer onto the sealing tape.
[0012] In a further preferred embodiment of the method
according to the present invention, a water-tight coating
layer is applied onto said sealing tape and at least along
said sealing tape onto said top surfaces of said panels
after having applied said sealing tape onto the top sur-
faces of said panels, but before applying said finishing
coating layer.
[0013] In this preferred embodiment, an additional wa-
ter-tight layer is provided over the seams between the
panels and the back side of the sealing tape, which often
consists of a fabric, is shielded of from water so that the
roof cover becomes more weather resistant. Further-
more, when the sealing tape would locally not be adhered
in an entirely water-tight manner onto the top surface of
the panels, the water-tight coating layer, which is applied
in a liquid form, ensures an entirely water-tight roof cover.
[0014] In an advantageous embodiment of the method
according to the present invention, said sealing tape
comprises a reinforcing backing layer and a layer of seal-
ant adhered to said backing layer, which sealant prefer-
ably comprises a butyl rubber sealant. Moreover, the
sealing tape preferably has an elongation at break of at
least 10%, preferably of at least 15% and more preferably
of at least 20% according to the ISO 37:2011 Standard.
[0015] The reinforcing backing layer increases the ten-
sile strength of the sealing tape and enables to walk over
the tape after having applied it over the seams without
damaging the tape. The backing layer also reinforces the
coating layer which is applied onto the back thereof. The
minimum elongation at break ensures that the sealing
tape will not rip when the seams expand and/or contract
due to the expansion and/or contraction of the panels as
a result of temperature changes. Therefore, at the loca-
tion of the seams, the sealing tape and the coating layers
applied thereon will not become damaged when mechan-
ical forces are exerted thereon or as a result of shrinkage
or expansion of the thermally insulating panels.
[0016] In an advantageous embodiment of the method
according to the present invention, said panels comprise
a reinforcement layer on the top face of said slab and
preferably a further reinforcement layer on the bottom
face of said slab. Preferably, the reinforcement layer on
the top face of the slab comprises a polyester fabric, in
particular a non-woven polyester fabric.
[0017] The reinforcement layers further strengthen the
roof cover and prevent in particular indentations in the
foam when a pressure is locally exerted thereon.
[0018] In a further advantageous embodiment, said
panels have lateral sides provided with mutually co-op-
erating interlocking elements which comprise in particu-

lar tongue and groove elements.
[0019] In this way, it can be assured that the top sur-
faces of adjoining panels are always at the same level,
even in case of a roof deck with an irregular top surface,
so that the seams can be covered with a flat coating,
which is less exposed to mechanical forces when some-
body is walking for example over the roof. The tongue
and groove elements also enable to anchor the panels
mechanically onto the roof deck without making holes in
the top surface of the panels itself so that these holes
doesn’t have to be rendered water-tight by means of the
sealing tape or the coating applied thereon.
[0020] Advantageously, the thermally insulating pan-
els are glued onto said roof deck.
[0021] Gluing said panels onto said roof deck ensures
that no openings need to be provided in each panel for
screws in order to attach the panels to the roof deck. A
narrower, less expensive sealing tape can thus be used
since the sealing tape doesn’t have to be applied over
these holes or openings.
[0022] The present invention also relates to a set for
use in a method according to any one of the preceding
claims, which set comprises panels having a water-tight
covering which forms a top surface of said panels; a seal-
ing tape configured for being applied onto said top sur-
faces of said panels; and a coating material configured
for being applied onto said sealing tape to form said at
least one finishing coating layer.
[0023] The present invention moreover relates to a
thermally insulating water-tight roof cover which is ob-
tainable by the method according to the invention and
which comprises:

panels having a water-tight covering which forms a
top surface of said panels, which panels are located
on a roof deck next to one another with seams be-
tween said panels;
a self-adhesive sealing tape applied over said seams
and adhered along said seams onto the top surfaces
of said panels; and
at least one finishing coating layer applied onto said
sealing tape and at least along said sealing tape onto
said top surfaces of said panels.

[0024] Other particularities and advantages of the in-
vention will become apparent from the following descrip-
tion of a particular embodiment of the method for con-
structing a thermally insulating water-tight roof cover of
the present invention. The reference numerals used in
this description relate to the annexed drawings wherein:

Figure 1 shows a perspective view of a roof cover
constructed in accordance with the method of the
present invention;
Figure 2 shows a cross-sectional view of a roof cover
illustrated in Figure 1; and
Figure 3 shows an enlarged cross-sectional view of
the different coating layers forming the top surface
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of the panels and the different coating layers applied
onto the sealing tape of the roof cover illustrated in
the previous figures.

[0025] The present invention will be described with re-
spect to particular embodiments and with reference to
certain drawings but the invention is not limited thereto
but only by the claims. The drawings described are only
schematic and are non-limiting. In the drawings, the size
of some of the elements may be exaggerated and not
drawn on scale for illustrative purposes. The dimensions
and the relative dimensions do not necessarily corre-
spond to actual reductions to practice of the invention.
[0026] Moreover, the various embodiments, although
referred to as "preferred" are to be construed as exem-
plary manners in which the invention may be implement-
ed rather than as limiting the scope of the invention.
[0027] Figure 1 illustrates a thermally insulating water-
tight roof cover 1 constructed according to the method
of the present invention. The roof cover 1 is placed on
and supported by a roof deck 2. The roof deck 2 can be
any substantially flat sheet or a number of crossbeams
to support the roof cover 1. The roof deck 2 can be made
of a number of different materials such as concrete,
wood, steel, etc. The roof cover 1 can in particular also
be placed on an existing roof as part of a renovation for
example. As such, the roof cover 1 may have to be placed
onto a layer of bituminous roofing, an EPDM rubber mem-
brane (ethylene propylene diene monomer rubber) or on-
to metal roof covering plates, etc.
[0028] The first step in constructing the roof cover 1 is
to place panels 3 on the roof deck 2. The panels 3 can
be attached to the roof deck 2 in a number of ways, for
example they can be mechanically fixed to the roof deck
2 using for example screws either or not in combination
with fixation elements, such as brackets or profiles. Pref-
erably, the panels 3 are adhered to the roof deck 2, for
example by means of a glue or by means of a bituminous
adhesive, as this avoids having to provide openings in
the panels 3 for placing screws. Typical dimensions of
the panels 3 are 60 cm or 80 cm across and 120 cm or
200 cm along with a thickness of around 5 cm to 10 cm
but other dimensions are possible.
[0029] Figures 2 and especially Figure 3 show the pan-
els 3 in more detail. The panels 3 have a top surface 4
and a bottom surface 5 and comprise a slab 6 of thermally
insulating material which has a top face 7 and a bottom
face 8. The thermally insulating material comprises pref-
erably a foam, in particular a polyisocyanurate (PIR) foam
and/or a polyurethane (PUR) foam, although other ma-
terials such rock wool can also be used. The panels 3
are placed such that the bottom surface 5 comes into
contact with the roof deck 2 and the top surface 4 is ex-
posed to the outside environment.
[0030] The panels 3 further comprise a reinforcement
layer 9 on the top face 7 of said slab 6 and a further
reinforcement layer 10 on the bottom face 8 of said slab
6. The reinforcement layers 9, 10 strengthen the roof

cover 1 and also increase the dimensional stability there-
of, in particular in case of temperature fluctuations. The
reinforcement layers 9, 10 can be adhered to the slabs
6 after said slabs 6 are produced. In case the slabs are
made of a foam, the foam is preferably produced against
the reinforcement layers 9, 10 so that the foam material
can preferably partially penetrate into the reinforcement
layers 9, 10 to achieve a strong connection between the
foam and the reinforcement layers. Preferably, the rein-
forcement layer 9 which is applied onto the top face 7 of
the slabs 6 comprises a polyester fabric, in particular a
non-woven polyester fabric. Such a polyester fabric pro-
vides the necessary strength to substantially avoid in-
dentations in the panels especially in case a person is
walking on the roof. The reinforcement layer on the bot-
tom face of the slabs may also comprise a polyester fabric
but it may also comprise a less expensive non-woven
glass fabric (i.e. a glass fleece). This reinforcement layer
can in particular be impregnated with bitumen. Other re-
inforcement layers, such as an aluminium foil, or combi-
nation of reinforcement layers are also possible.
[0031] In the embodiment illustrated in Figure 2 the
panels 3 have lateral sides provided with mutually co-
operating tongue 11 and groove elements 12. The tongue
11 and groove elements 12 allow for easy placement of
the panels 3 onto the roof deck 2. More complicated mu-
tually co-operating interlocking elements 11, 12 are pos-
sible wherein openings can be provided or made in one
of the elements 12 for attaching the panels 3 to the roof
deck 2 using screws and wherein said openings are cov-
ered by the other element 11 of an adjacent panel 3. For
example, the tongue elements 11 are placed near the
bottom surface 5 of the panels 3 such that the bottom
surface of the tongue elements 11 and the bottom surface
5 of the panels 3 form a single surface. In this example,
the groove elements 12 are indentations of the bottom
surface 5 of the panels 3 such that a panel 3 can be
placed over the tongue element 11 of an adjacent panel
3. In this example, screws are preferably inserted in the
tongue element 11 of a panel 3 to attach the panel 3 to
the roof deck 2. In this way, the screws are covered by
placing an adjacent panel 3 over the tongue element 11.
Moreover, the panels 3 can also be placed onto the roof
deck 2 without the use of mutually co-operating tongue
11 and groove elements 12. For example, the lateral
sides of the panels 3 are flat, i.e. without mutually co-
operating tongue 11 and groove elements 12, and the
panels do not interlock with one another.
[0032] Figure 2 illustrates that each of the panels 3
comprises a water-tight covering 13 on the top face 7 of
the slab 6. The water-tight covering 13 can be an EPDM
rubber or a bitumen covering which is adhered to the top
face 7 of said slab 6. This can be done by means of an
adhesive or by foaming the foam slab against the cover-
ing 13. Preferably, the water-tight covering 13 is a water-
tight coating which comprises preferably multiple coating
layers which are applied onto the top face 7 of the slab
6 as illustrated in Figure 3. The bottom coating layer is a
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water-tight coating layer 14 which is formed by applying
a water-tight coating material to the top face 7 and allow-
ing the material to harden. Preferably, the water-tight
coating material contains 40% to 50% acrylate polymers,
25% to 35% calcium carbonate, 1 % to 5% titanium di-
oxide, 1% to 5% palygorskite and 28% to 33% water.
Such a water-tight coating material is commercially avail-
able, e.g. Numastec base sealer no. 4. Figure 3 illustrates
that multiple water-tight coating layers 14 can be used
to form part of the water-tight covering 13. Using multiple
water-tight coating layers 14 ensures an extra layer of
security to avoid leaks.
[0033] Figure 3 further illustrates that the water-tight
covering 13 comprises two finishing coating layers 15 on
top of the two water-tight coating layers 14. As such, the
water-tight covering 4 is formed by subsequently apply-
ing four coating layers on the top face 7 of the slab 6.
One finishing coating layer 15 is formed by applying a
finishing coating material to the top water-tight coating
layer 14 and allowing the material to cure. Preferably,
the finishing coating material contains 50% to 60% acr-
ylate polymers, 30% to 40% calcium carbonate, 5% to
10% titanium dioxide, 1% to 5% zinc oxide and 10% to
15% water. Such a finishing coating material is commer-
cially available, e.g. Numastec no. 2000 finish. The fin-
ishing coating material used comprises titanium dioxide
and zinc oxide which are both known for reflecting solar
radiation. The goal of using these materials is that the
panels 3 have a low total solar reflectance, i.e. the per-
centage of irradiated energy reflected by an object. Pref-
erably, the finishing coating layer 15 has a total solar
reflectance of at least 40%, more preferably at least 50%
and most preferably at least 60%. The total solar reflect-
ance of the coating can be measured in accordance with
the ASTM G173 standard of 2003, revised in 2006. The
total solar reflection, i.e. the albedo, of the Numastec no.
2000 finish comprises about 87%.
[0034] Figures 2 and 3 illustrate that the panels 3 are
placed on the roof deck 2 with a seam 16 between the
panels 3. As described above, the panels 3 are water-
tight due to the water-tight covering 13 and are thermally
insulated due to the slab 6 of thermally insulating mate-
rial, however in order to have a thermally insulated water-
tight roof cover 1 the seams 16 between adjacent panels
3 also need to be make water-tight. To this end, a self-
adhesive sealing tape 17 is applied over said seams 16
and adhered along said seams 16 onto the top surfaces
4 of said panels 3. The sealing tape 17 has a width which
is preferably comprised between 2 and 20 cm, more pref-
erably between 3 and 15 cm, for example 10 cm. It has
for example a thickness of about 0.5 mm but other di-
mensions are possible. In particular, the sealing tape 17
comprises a reinforcing backing layer 18 and a layer of
sealant 19 adhered to said backing layer 18. The sealant
19 preferably comprises a butyl rubber sealant. The seal-
ant is preferably kneadable, meaning that it can be
pressed against the top surface 4 of the panels 3 and
can correct any deficiencies in the top surface 7, e.g.

small cavities or small bumps. The sealing tape 17 can
be curable or not curable and may contain solvents.
[0035] An important parameter of the sealing tape 17
is the elongation at break, i.e. how much the sealing tape
17 can stretch before it breaks. Because the panels 3
are exposed to the environment, in particular the sun,
the panels 3 will contract and expand due to changes in
temperature. In order to avoid breaking of the sealing
tape 17 it preferably has an elongation at break of at least
10%, preferably of at least 15% and more preferably of
at least 20% according to the ISO 37:2011 Standard.
[0036] The sealing tape 17 can be exposed to the en-
vironment for a number of days but is not meant to be in
contact with the environment for extended periods of
time. Therefore, Figure 3 illustrates that the sealing tape
17 is covered by four coating layers, two water-tight coat-
ing layers 14 and two finishing coating layers 15. Prefer-
ably, the finishing coating layer or layers 15 have the
same chemical composition as the finishing coating layer
or layers 15 of the panels 3 but other compositions are
also possible. Applying one or more coating layers 14,
15 onto the sealing tape 17 and partially onto the sur-
rounding surface of the panels 3 ensure that the sealing
tape 17 cannot be removed from the panels 3. Further-
more, applying a water-tight coating material to form the
water-tight coating layer 14 ensures that small openings
between the sealing tape 17 and the panel 3 are also
made water-tight. The finishing coating layer 15 ensures
that the area above the sealing tape 17 also reflect the
same amount of infrared radiation which lowers the heat-
ing of the panels 3 and therefore their expansion and
contraction.
[0037] Figures 2 and 3 illustrate that each coating layer
14, 15 applied onto the sealing tape 17 is also partially
applied onto the top surface 4 of the panels 3. In this way
the entire roof cover 1 is seamless and has the same
reflective properties everywhere.

Claims

1. A method for constructing a thermally insulating wa-
ter-tight roof cover (1), wherein:

panels (3) are provided which have a top surface
(4) and a bottom surface (5) and which comprise
a slab (6) of thermally insulating material which
has a top face (7) and a bottom face (8);
said panels (3) are placed on a roof deck (2)
next to one another with seams (16) between
said panels (3); and
after having placed said panels (3) onto said roof
deck (2) a water-tight covering material is ap-
plied onto the top surfaces (4) of said panels (3),
characterised in that
said panels (3) comprise a water-tight covering
(13) provided on the top face (7) of said slab (6),
in that said water-tight covering material com-
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prises a self-adhesive sealing tape (17) which
is applied over said seams (16) and adhered
along said seams (16) onto the top surfaces (4)
of said panels (3), and
in that at least one finishing coating layer (15)
is applied onto said sealing tape (17) and at least
along said sealing tape (17) onto said top sur-
faces (4) of said panels (3).

2. A method according to claim 1, characterised in
that said finishing coating layer (15) comprises an
infrared radiation reflecting material which preferably
contains at least 3% by dry weight, more preferably
at least 5% by dry weight of titanium dioxide.

3. A method according to claim 1 or 2, characterised
in that said finishing coating layer (15) has a total
solar reflectance of at least 40%, more preferably at
least 50% and most preferably at least 60%.

4. A method according to any one of the preceding
claims, characterised in that after having applied
said sealing tape (17) onto the top surfaces (4) of
said panels (3), but before applying said finishing
coating layer (15) a water-tight coating layer (14) is
applied onto said sealing tape (17) and at least along
said sealing tape (17) onto said top surfaces (4) of
said panels (3).

5. A method according to any one of the preceding
claims, characterised in that said water-tight cov-
ering (13) comprises a further finishing coating layer
which has substantially the same chemical compo-
sition as the finishing coating layer (15) applied onto
said sealing tape (17).

6. A method according to any one of the preceding
claims, characterised in that said sealing tape (17)
comprises a reinforcing backing layer (18) and a lay-
er of sealant (19) adhered to said backing layer (18),
preferably said sealant (19) comprises a butyl rubber
sealant.

7. A method according to any one of the preceding
claims, characterised in that said sealing tape (17)
has an elongation at break of at least 10%, preferably
of at least 15% and more preferably of at least 20%
according to the ISO 37:2011 Standard.

8. A method according to any one of the preceding
claims, characterised in that said panels (3) have
lateral sides provided with mutually co-operating in-
terlocking elements (11, 12) which comprise in par-
ticular tongue (11) and groove (12) elements.

9. A method according to any one of the preceding
claims, characterised in that said thermally insu-
lating material comprises a foam, in particular a PIR

foam and/or a PUR foam.

10. A method according to any one of the preceding
claims, characterised in that said panels (3) com-
prise a reinforcement layer (9) on the top face (7) of
said slab (6), preferably said reinforcement layer (9)
comprises a polyester fabric.

11. A method according to any one of the preceding
claims, characterised in that said panels (3) com-
prise a further reinforcement layer (10) on the bottom
face (8) of said slab (6), preferably said further rein-
forcement layer (10) comprises a fabric.

12. A method according to any one of the preceding
claims, characterised in that said panels (3) are
glued onto said roof deck (2).

13. A method according to any one of the preceding
claims, characterised in that said panels (3) are
mechanically anchored onto said roof deck (2).

14. A set for use in a method according to any one of
the preceding claims, which set comprises:

panels (3) having a water-tight covering (13)
which forms a top surface (4) of said panels (3);
a sealing tape (17) configured for being applied
onto said top surfaces (4) of said panels (3); and
a coating material configured for being applied
onto said sealing tape (17) to form said at least
one finishing coating layer (15).

15. A thermally insulating water-tight roof cover (1) which
is obtainable by the method according to any one of
the preceding claims and which comprises:

panels (3) having a water-tight covering (13)
which forms a top surface (4) of said panels (3),
which panels (3) are located on a roof deck (2)
next to one another with seams (16) between
said panels (3);
a self-adhesive sealing tape (17) applied over
said seams (16) and adhered along said seams
(16) onto the top surfaces (4) of said panels (3);
and
at least one finishing coating layer (15) applied
onto said sealing tape (17) and at least along
said sealing tape (17) onto said top surfaces (4)
of said panels (3).
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