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(54) Arroof structure

(57)  The present invention concerns a roof structure
with a fibrous insulating panel assembly, said roof struc-
ture including an insulation layer (1) of fibrous insulating
material, which is mounted onto a support structure (5)
by anchoring means including at least one of longitudinal
anchoring profile (2) on the outside of the insulating ma-
terial layer (1) for retaining the insulation layer (1) and
for supporting a top panel structure (4), which may be
secured to said at least one profile (2), which are secured
to the support structure (5) through the insulation layer
(1) by connecting elements (3), wherein said at least one
anchoring profile (2) comprises at least one profile reten-
tion portion (21) having a resting surface, which rests on

the outer surface of the insulation panel (1), and at least
one longitudinally oriented inwardly protruding profile
portion (22) and that at least the outer portion of the fi-
brous insulation panel (1) is having a low density, so that
the inwardly protruding portion (22) locally compress the
fibrous insulation panel (1) when the anchoring profile
(2) is mounted and thereby retaining the fibrous insulation
panel (1) in the roof structure. Hereby, it is realised that
aroof structure with an anchoring profile may be provided
where no machining of the upper surface of the insulation
panel is required in order to mount the profiles in the
insulation panel of the roof structure whilst providing a
rigid insulation mounting in the roof structure.
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Description

[0001] The presentinvention relates to a roof structure
with a fibrous insulating panel assembly, said roof struc-
ture including an insulation layer of fibrous insulating ma-
terial, which is mounted onto a support structure by an-
choring means including at least one of longitudinal an-
choring profile on the outside of the insulating material
layer for retaining the insulation layer and for supporting
a top panel structure, which may be secured to said at
least one profile, which are secured to the support struc-
ture through the insulation layer by connecting elements
[0002] A roof structure of such kind is known from
EP-A-0 685 612. According to the double layer roof sys-
tem described therein, the insulation material is put in
place on the support structure of the roof. A U-shaped
profile is then machined into the insulation material by a
machining tool which is utilised on the roof. The insulation
istypically a dual density product comprising a lower layer
of mineral fibres with relative low density and an outer
top layer with relatively high density. The top layer pro-
vides the insulation with a treading resistance as well as
a distribution of pressure. The U-profile provides for the
transfer of upwardly directed wind forces as well as trans-
fer of shearing forces to the support structure via the an-
choring screws. The top panel structure is fixedly secured
to the U-profiles at a number of positions whereas the
U-profile is fixedly secured to the support structure at
other positions.

[0003] Intheroofconstructionaccordingto EP-A-0685
612, the insulation panels may be separately fixed to the
roof furring construction, i.e. the support structure, via
the anchoring profiles extending across the insulation
panels. The top panel structure may subsequently be
mounted onto the anchoring profiles. The profiles stabi-
lises the insulation panels before the top structure is
mounted thereon. The profiles may be appropriately an-
chored to the support structure, such as a trapezium
sheet panel to which the profiles are fixed to the high
ridges of this supporting trapezium sheet panel. The an-
choring profiles are fixed to the support structure at as
many points as necessary in order to ensure a firm an-
choring enabling the profiles to carry the load of the top
structure.

[0004] A drawback of this roof structure is that a ma-
chine tool must be utilised on the roof in order to machine
a set of grooves for fitting the U-shaped anchoring profile
in the top surface of the insulation. This machine must
be lifted up on the roof and back down again after use.
This is both time consuming and contributes to extra
costs for building the under-roof structure. From WO
03/016652 a sub-structure for a roof is known, where a
simple metal strip is provided for fixing the insulation to
the support structure. However, this fixation lacks any
stiffness and does not contribute of absorbing any roof
load, such as wind load suction or compression due to
the weight of snow on the roof.

[0005] On this background, it is an object for the
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present invention to provide a stiff roof structure where
the tooling requirement for laying the roof, and in partic-
ular fitting the anchoring profiles, is reduced or even elim-
inated.

[0006] This object is achieved by a roof structure of
the initially mentioned kind wherein said at least one an-
choring profile comprises at least one profile retention
portion having a resting surface, which rests on the outer
surface of the insulation panel, and at least one longitu-
dinally oriented inwardly protruding profile portion and
that at least the outer portion of the insulation panel is
having a low density, so that the inwardly protruding por-
tion locally compress the insulation panel when the an-
choring profile is mounted and thereby retaining the in-
sulation panel in the roof structure.

[0007] By the invention, it is realised that a roof struc-
ture with an anchoring profile may be provided where no
machining of the upper surface of the insulation panel is
required in order to mount the profiles in the insulation
panel of the roof structure whilst providing a rigid insula-
tion mounting in the roof structure. The anchoring profile
is designed with an inwardly protruding longitudinal por-
tion which is compressed into the insulation material,
which at least on the outer side of the insulation structure
has a relative low density, for instance between 50-100
kg/m3, preferably between 75-90 kg/m3.

[0008] By providing an insulation with a relative soft
upper layer. The anchoring profiles can be placed directly
onthe insulation panel surface and the protruding portion
of the profile is pressed into the insulation and secured
to the support structure by the connecting elements of
the anchoring means.

[0009] The insulation material may be of any suitable
type, e.g. foam or fibrous insulation material, such as
mineral wool, especially rock wool or glass wool. Afibrous
insulation material is often preferred.

[0010] Inthe preferred embodiment, the connecting el-
ements are anchoring screws for securing the profiles to
the support structure. Accordingly, the profile is prefera-
bly provided with apertures at a predetermined distance
forreceiving the anchoring screws. However, itisrealised
that other suitable means of attachment may be used.
[0011] Preferably, the retention and protruding por-
tions are integrally formed in the anchoring profile as a
one-piece structure. However, it is realised that alterna-
tively, the retention and protruding portions may be
formed in separate sub-profiles, which are assembled to
the anchoring profile.

[0012] The anchoring profile may be formed in a metal
sheet which is bend into a predetermined shape, where
the metal sheet has a thickness of 0.75-1.75 mm, pref-
erably approx. 1.2 mm. Hereby, an suitable anchoring
profile may be produced at relative low costs.

[0013] Preferably, the anchoring profile is symmetric
along its longitudinal axis. Hereby, the profile is prevent-
ed from tilting when mounted on the roof structure.
[0014] Inafirstembodiment, the profile has a centrally
disposed, inwardly protruding profile portion with a reten-
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tion portion on each side thereof. Preferably, the inwardly
protruding portion consists of a base portion disposed
generally parallel to the retention portions and two upright
portions connecting the base portion with a retention por-
tion on each side thereof. This geometric shape provides
a profile with a good stiffness as well as being easy to
mount, i.e. slightly compress the upper layer of the insu-
lation.

[0015] Ina preferred embodiment of the invention, the
base portion is provided with anchoring holes for the con-
necting elements. By providing the holes in the base por-
tion, the connecting element may extend into the space
inside the protruding profile portion if the roof structure
is compressed, e.g. by walking on the roof structure dur-
ing its construction. Accordingly, the two upright portions
of the profile and the retention portions protect the an-
choring screw from being damaged.

[0016] Inanembodiment, the side edges of the profile
are bend downwards in order to provide extra stiffness.
[0017] According to a preferred embodiment of the in-
vention, the anchoring profile is a stackable profile. By
providing the profile with bending angles different than
90° between the upright portions and the base portion,
the upright portions and the retention portions and the
retention portions and the side edge portions, the profile
becomes stackable.

[0018] According to a second embodiment of the in-
vention, the profile has a central retention portion with
inwardly protruding portions on each side thereof.
[0019] In an embodiment of the invention, the fibrous
insulation panel is a dual-density fibrous insulation panel
having a first layer having a relative low density facing
outwards and a high-density layer inwards. Hereby, the
outermost layer is relatively easily compressible and the
innermost layer of the insulation sufficiently stiff to with-
stand the roof load.

[0020] Preferably, the low-density layer in the dual
density fibrous insulation panel is provided with a density
between 50-100 kg/m3, preferably between 75-90 kg/m3.
[0021] Furthermore, the high-density layer in the dual
density fibrous insulation panel is preferably provided
with a density of 50-150 kg/m3, preferably 90-120 kg/m3.
[0022] Alternatively, the fibrous insulation panel has a
uniform density of 60-150 kg/m3, preferably between
80-120 kg/m83.

[0023] The easily compressible outer layer of the in-
sulation may also be achieved by giving the outer layer
atreatment, e.g. a mechanical treatment, making it more
flexible or resilient. This could be the application of rollers
compressing the outer layer in order to softening this, as
described in WO 03/042445. Another method for provid-
ing a more flexible or softer outer layer could be to add
aless amount of binder to the outer layer. A further meth-
od is to manipulate the fibre orientation, e.g. by having a
fibre orientation in the top layer substantially parallel to
the major surfaces of the insulation and in the lower layer
having a fibre orientation substantially perpendicular to
the major surface. The fibre orientation can be manipu-
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lated by different methods applied on both the primary
web and the secondary web on the production line. This
is described in further details in WO 97/36035.

[0024] Obviously, it will also be possible to obtain the
compressible top layer by combining different insulation
products. This may be two or more different insulation
materials.

[0025] Preferably, the layer of fibrous insulating mate-
rial comprises rectangular panels. Other shapes may al-
so be used, e.g. a number of wedge-shaped panels, in
particular cut-to-fall slabs.

[0026] Elongated apertures may be provided in the
profiles through which the anchoring screws are mount-
ed. Hereby, expansions of the anchoring profiles due to
thermal impacts will not bend the anchoring elements,
i.e. the screws. This means that the anchoring screws
are not weakened in strength, which in turn means that
less screws are needed in order to provide the necessary
anchoring force in order to achieve a good lifetime of the
roof construction. By using a less amount of anchoring
screws for securing the insulation to the support structure
better acoustic properties and heat insulation properties
are achieved, as the reduced number of anchoring points
results in a reduction of noise and heat transfer points
through the insulation layer. This makes a roof system
particularly suitable for roof constructions on buildings in
noisy environments, such as airport terminals and the
like.

[0027] In an alternative embodiment, the elongated
apertures may be provided as slits in the profile. The
anchoring screws may open the slits at the point of actual
mounting and penetrate through the slitand the insulation
layer for being anchored to the support structure.
[0028] The support structure may be a corrugated
sheet, such as a trapezium sheet, a concrete panel sec-
tion or a wooden construction.

[0029] The top structure may be any kind of outer cov-
ering, such as roof panels, tiles, with or without extra
insulation on top of the sub-roof structure according to
the invention.

[0030] In the following, the invention is described in
detail with reference to the accompanying drawings, in
which

is a cross-section view of a roof structure
according to the prior art;

is a perspective partial view of a double
layer roof structure according to the in-
vention;

is a cross-section view of the double lay-
er roof according to the invention;

is a detailed cross-section view of a the
roof system according to a preferred em-
bodiment of the invention;

is a cross-section view of an anchoring
profile according to a first embodiment
of the invention;

is a variation of the anchoring profile in

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6
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fig. 5;

Fig. 7 shows a stack of anchoring profiles of
fig. 6;

Fig. 8 is a schematic top-view of the anchoring
profile of fig. 5 or 6;

Figs.9to 15 show other embodiments of anchoring
profiles according to the invention.

[0031] A roof structure of the kind shown in fig. 1 is

known in the art. Such double layer roof system compris-
es a support structure 5, such as a trapezium sheet
mounted on a generally planar underlying wall or roof
panel 8 (see fig. 3). A vapour barrier 6 may be positioned
between the support structure 5 and the insulation ma-
terial 1.

[0032] A layer of insulation material 1 is positioned on
the support structure 5 and retained in this position by
anchoring means. These anchoring means includes an-
choring profiles 2, which are positioned across the upper
side of the insulation material 1 and secured to the un-
derlying support structure 5 via a number of anchoring
screws 3 extending through the insulation material 1. The
support structure 5 may be a trapezium sheet, a corru-
gated metal sheet, a concrete wall section, a wooden
support structure or any other suitable roof or wall panel
structure.

[0033] In the roof construction according to the prior
art shown in fig. 1, the insulation material 1 is preferably
a dual-density type fibrous insulation panel where the
upper layer of the panel is provided with a higher density
than the lower. The anchoring profile 2 is U-shaped. The
profile 2 is inserted into two machined grooves 9 in the
insulation panel 1 preferably so that the high-density lay-
er 14 is not perforated by the downwardly protruding
wings of the profile 2.

[0034] Atop structure 4 is mounted onto the anchoring
profiles 2. Anintermediate sheet panel 7 may be provided
between the profiles 2 and the top structure 4 which may
be a sheet panel system, e.g. trapezium sheets or other
top mounted structures, including e.g. solar panels or the
like. Alternative to the metal top structure, the top struc-
ture 4 may be a foil or similar non-metallic covering which
is secured to the profiles 3 in a suitable manner.

[0035] The U-shapedanchoring profiles 2 are provided
with a certain distance from each other. If an intermediate
panel 7 is mounted on the profiles 2, the top structure 4
need not necessarily be fixed to the profiles 2 but may
be fixed to the panel 7. This provides a great flexibility in
the top structure mounting.

[0036] As shown infigs. 2 to 4, the need for machining
grooves for the anchoring profiles is not needed by a roof
structure according to the invention, as the anchoring
profile 2 is pressed into the upper side of the fibrous in-
sulation layer 1. The anchoring profiles 2 are mounted
to the support structure 5 by anchoring screws 3 which
extend through the insulation material 1. Due to the shape
of the anchoring profile 2, the profiles 2 are held in a
predetermined position when mounted and fixate the in-
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sulation panels in their place. The elasticity of the fibrous
insulation panel 1 provides a stabile roof structure as the
profiles 2 are pressed outwards once they are mounted
to the support structure 5 by the anchoring screws 3. This
provides a stabile and sturdy roof structure, which serves
as a base structure (sub-roof structure) for the outermost
top structure 4, 7 of the roof.

[0037] As shown in fig. 4, the fibrous insulation panel
1 is preferably a dual-density insulation panel where the
top layer 1a has a low density and the bottom layer 1b
has a high density. The low-density layer 1a preferably
has a density between 50-100 kg/m3, most preferably,
between 75-90 kg/m3, and high-density layer 1b in the
dual density fibrous insulation panel 1 is preferably pro-
vided with a density of 70-150 kg/m3, preferably 90-120
kg/m3,

[0038] With reference to fig. 5 and 8, the anchoring
profile 2 is provided with an inwardly protruding profile
portion 22, which is defined by a base portion 23 and two
upright portions 24 of each side of said base portion 23.
The height of the profile 2, i.e. the length of the upright
portions 24 is preferably approximately 16 mm. On each
side of the central protruding portion 22, retention por-
tions 21 are provided. On the outer edges thereof, edge
portions 25 are bend downwards to provide extra stiff-
ness to the profile 2. In the base portion 23, which is the
innermost portion of the profile 2, a number of anchoring
holes 26 may be provided. These anchoring holes 26
may be circular or elongated in shape. This means that
no drilling is needed during the mounting. The profile 2
is produced from a metal strip with a thickness of between
0.75-1.75mm, e.g. approx. 1.2 mm by bending the profile
2 into the predetermined shape. The profile 2 is symmet-
rically shaped so that it does not tilt when mounted in the
insulation. Accordingly, the anchoring holes 26 are pro-
vided in the symmetry line.

[0039] Hereby, a good stiffness of the profile 2 is pro-
vided just as protection of the anchoring screws 3 (see
figs. 2 to 4) is provided and the risk of damaging the top
structure if the roof is heavily loaded may be avoided,
e.g. by extreme snow loads where the top roof structure
4 is pressed downwards and compresses the fibrous in-
sulation panel 1. Moreover, during the roof construction,
the roof structure as well as the workers walking on the
roof are protected from damaging the roof construction
due to the stiffness of the profiles and the mounting
screws 3 are not bend or damaged just as the workers
are not hurt by protruding anchoring screws.

[0040] Asshowninfig. 6,the profile 2 may be produced
with bendings of less than or more than 90°, at least by
the bend angle between the base portion 23 and the two
upright portions 24. Hereby, the profiles 2 become stack-
able as shown in fig. 7. This makes it easier to transport
the profiles 2 to a building site and up on the roof. The
angular displacement relative to the right angle of the
bend may in a preferred embodiment be such that once
installed in the insulation material, the profile 2 is bend
into the shape shown in the dotted line in fig. 6. The profile
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2 may be bend into this "dotted shape" by the elasticity
of the fibrous insulation material when the profile 2 is
mounted as shown in e.g. fig. 4.

[0041] Infig. 9, a second embodiment of an anchoring
profile in a roof structure according to the invention is
shown. This design of the profile 2 is provided with a
central retention portion 21 and two protruding portions
22 on each side thereof. In the symmetry line, anchoring
holes 26 are provided. As indicated in the figure, the pro-
file 2 is mounted on the fibrous insulation panel 1 and
compresses the insulation at the two locations of the pro-
truding profile portions 22 and the anchoring profile 2 is
fixed to the support structure (not shown in fig. 9) at the
centre of the profile 2, so that the elasticity of the insula-
tion 1 does not tilt the profile 2 once it is mounted.
[0042] The embodiment of the anchoring profile 2
shown in fig. 10 is an assembled profile, where the hor-
izontal retention portion 21 is provided in one sub-profile
and the inwardly protruding portion 22 is provided in a
second sub-profile. The two sub-profiles are assembled
by suitable means 28, e.g. rivets or bolts. Centrally in the
symmetry line anchoring holes are provided in both
sub-profiles for receiving the anchoring screw 3.

[0043] Infig. 11 a variant of the profile 2 of figures 2 to
8 is shown, where no side edge portions are provided.
This profile 2 of fig. 11 is more simple and suitable if less
stiffness is required.

[0044] A further embodiment of an anchoring profile
for a roof structure according to the invention is shown
in fig. 12. According to this embodiment, a metal strip 27
is bent into a substantially rectangular shape and provid-
ed with centrally disposed anchoring holes 26 for mount-
ing the profile 2 in the roof structure. In this embodiment,
the basic functions of the retention portion (positioning)
and the protruding portions (bending strength) are inte-
grated into the rectangular profile shape.

[0045] Afurther embodimentis showninfig. 13, where
the protruding portion 22 is semicylindrical in shape. Ac-
cording to the embodiment of fig. 14, the protruding por-
tion 22 may be wedge-shaped. In another embodiment,
the profile may be T-shaped as shown in fig. 15.

[0046] The anchoring holes 26 of the anchoring pro-
files 2 in the figures are circular in shape. However, it is
realised that elongated openings or slits may be provid-
ed. This provides the advantage of preventing thermal
expansion to cause stress on the anchoring screws.
[0047] Inthe drawings, the invention is described with
relation to a double layer roof structure, i.e. where the
upper section of the roof structure comprises a metal roof
or the like, e.g. a trapezium/corrugated sheet. However,
the invention may also concern any other top roof con-
struction.

[0048] Inthe specification terms like outside or inside,
above or below, or similar relative terms relating to the
roof and/or the insulation merely relates to the warm or
the cold side of the insulation, e.g. the warm side being
the inside of the roof and vice versa. Thus, the roof struc-
ture according to the invention may be used for vertical
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structures, i.e. side or end walls of a building, flat roofs
or inclined roof structures.

Claims

1. A roof structure with a insulating panel assembly,
said roof structure including an insulation layer (1)
of insulating material, which is mounted onto a sup-
port structure (5) by anchoring means including at
least one of longitudinal anchoring profile (2) on the
outside of the insulating material layer (1) for retain-
ing the insulation layer (1) and for supporting a top
panel structure (4), which may be secured to said at
least one profile (2), which are secured to the support
structure (5) through the insulation layer (1) by con-
necting elements (3),
characterised in that
said at least one anchoring profile (2) comprises
at least one profile retention portion (21) having a
resting surface, which rests on the outer surface of
the insulation panel (1), and
at least one longitudinally oriented inwardly protrud-
ing profile portion (22) and that at least the outer
portion of the insulation panel (1) is being soft, so
that the inwardly protruding portion (22) locally com-
press the insulation panel (1) when the anchoring
profile (2) is mounted and thereby retaining the in-
sulation panel (1) in the roof structure.

2. A roof structure according to claim 1, wherein the
insulation panel (1) comprises a fibrous insulation
material, preferably mineral wool.

3. A roof structure according to claim 1 or 2, wherein
the connecting elements are anchoring screws (3)
for securing the profile (2) to the support structure (5).

4. A roof structure according to any of the preceding
claims, wherein the profile (2) is provided with aper-
tures (26) for receiving the anchoring screws (3).

5. A roof structure according to any of the preceding
claims, wherein the retention and protruding portions
(21, 22) are integrally formed in the anchoring profile
(2) as a one-piece structure.

6. A roof structure according to any of the preceding
claims, wherein the anchoring profile (2) is formed
in a metal sheet which is bend into a predetermined
shape.

7. A roof structure according to claim 6, wherein the
metal sheet has a thickness of 0.75-1.75 mm, pref-
erably approx. 1.2 mm.

8. A roof structure according to claim 1 to 4, wherein
the retention and protruding portions (21, 22) are
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formed in separate sub-profiles, which are assem-
bled to the anchoring profile (2).

A roof structure according to any of the preceding
claims, wherein the anchoring profile (2) is symmet-
ric along its longitudinal axis.

A roof structure according to any of the preceding
claims, wherein the profile (2) has a centrally dis-
posed, inwardly protruding profile portion (22) with
a retention portion (21) on each side thereof.

A roof structure according to claim 10, wherein the
inwardly protruding portion (22) consists of a base
portion (23) displaced to the retention portions (21)
and two upright portions (24) connecting the base
portion (23) with a retention portion (21) on each side
thereof.

A roof structure according to claim 11, wherein the
base portion (23) is provided with anchoring holes
(26) for the connecting elements (3).

A roof structure according to claim 12, wherein the
anchoring holes (26) are elongated holes or slits,
preferably in the longitudinal direction of the profile.

A roof structure according to any of claims 11 to 13,
wherein the side edges (25) of the profile (2) are
bend downwards.

A roof structure according to any of claims 11 to 14,
wherein the anchoring profile (2) is a stackable pro-
file.

A roof structure according to any of claims 1 to 9,
wherein the profile (2) has a central retention portion
(21) with inwardly protruding portions (22) on each
side thereof.

A roof structure according to any of the preceding
claims, wherein the fibrous insulation panel (1) is a
dual-density fibrous insulation panel having a first
layer (1a) having a relative low density facing out-
wards and a high-density layer (1b) inwards.

A roof structure according to claim 17, wherein said
low-density layer (1a) in the dual density fibrous in-
sulation panel (1) is provided with a density between
50-100 kg/m3, preferably between 75-90 kg/m3.

A roof structure according to claim 17, wherein said
high-density layer (1b) in the dual density fibrous in-
sulation panel (1) is provided with a density of 70-150
kg/m3, preferably 90-120 kg/m3.

A roof structure according to any of claims 1 to 16,
whereinthe fibrous insulation panel (1) has a uniform
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density of 60-150 kg/m3, preferably between 80-120
kg/ms3,

A roof structure according to any of claims 1 to 16,
wherein the fibrous insulation panel (1) is provided
with a soft outermost layer by subjecting the insula-
tion panel to a mechanical treatment of the surface,
e.g. by one or more rollers or the like.

A roof structure according to any of claims 1 to 16,
wherein the fibrous insulation panel (1) is provided
with a soft outermost layer by providing a lower bind-
er contentin the outer portion of the fibrous insulation
panel.

A roof structure according to any of claims 1 to 16,
wherein the fibrous insulation panel (1) is provided
with a soft outermost layer by providing a fibre ori-
entation in the outer portion which is substantially
parallel to the major surfaces of the insulation.

A roof structure according to any of the preceding
claims, wherein the layer of fibrous insulating mate-
rial comprises rectangular panels (1).

A roof structure according to any of the preceding
claims, wherein the layer of insulating material com-
prises a number of wedge-shaped panels, in partic-
ular cut-to-fall slabs.

A roof structure according to any of the preceding
claims, wherein the support structure (5) is a corru-
gated sheet, such as a trapezium sheet.

A roof structure according to any of the preceding
claims, wherein the support structure (5) is a con-
crete panel section.

A roof structure according to any of the preceding
claims, wherein the support structure (5) is awooden
construction.
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