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(54) APANELFORABUILDING STRUCTURE AND AMETHOD OF MANUFACTURING SUCHPANEL

(67)  The present invention concerns a panel for a
building structure, said panel having a generally rectan-
gular shape with a curvature, such that the panel has a
convex outer surface (20) and a concave inner surface
(10) with a set of side edge regions and a set of end edge
regions, characterised in that the panel comprises a first,
innermost mineral wool fibre layer (1) forming the con-

cave inner surface and having a first outer surface (11);
and a second, outermost mineral wool fibre layer (2) form-
ing the convex outer surface and a second inner surface
(21), and wherein said second layer is glued to the first
layer by bonding said second inner surface to said first
outer surface.
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Description

[0001] The present invention relates to a panel for a
building structure and a method of manufacturing such
panel.

[0002] Building structures, such as temporary building
structures, that are simple and fast to erect by using suit-
able panels are well known from e.g. WO 2013/064150.
[0003] In WO 2013/064150, a shelter construction is
disclosed which comprises premade shells, i.e. pre-
formed panels of e.g. polyurethane or polystyrene con-
crete for providing insulation. This is advantageous over
the shelter constructions disclosed in GB 1,178,261
where the shells are made of glass fibre. InUS 8,615,934
another example of a panelised portable shelter is
known.

[0004] Such shelters are building structures of a port-
able kind are used in addition orinstead of tents to provide
immediate shelter for refugees, victims of a natural dis-
aster or the like where people are made home-less and
are therefore in need for accommodation. A requirement
for such shelters is therefore that it is easy to transport
to a sometimes remote geographical area in which it is
needed and thatitis easy to erect. Tents have been wide-
ly used as a tent fulfils these criteria, but a drawback for
tentsis that there is no thermal insulation. A further draw-
back is the relatively short life time of tents.

[0005] The building structure could also be a low cost
or semi-permanent building, i.e. in regions with poverty
or in situations where the building is needed for a limited
number of years, e.g. for housing children or as a hunting
lodge.

[0006] For abuilding structure, such as a shelter of the
above-identified kind, it is desirable to obtain a building
panel with good insulation properties besides the above-
mentioned properties. The panels should also allow for
construction that facilitates a quick, simple and easy con-
struction of such a shelter. For meeting this requirement,
a shelter panel is disclosed in PCT/EP2017/056918 (not
yet published) with a sandwich of mineral wool materials
with a low density core sandwiched between high density
layers on each side and with the low density core extend-
ing beyond the side edges so that a tight assembly be-
tween panels can be provided.

[0007] However, in order to ensure low costs for man-
ufacturing the shelter panels, and also to ensure a man-
ufacturing process, which is simple and can be effectively
carried out under rudimentary conditions, it is desirable
to provide an improved panel design. Accordingly, it is
an object of the present invention to achieve such im-
provements in relation to costs and local manufacturing
feasibility.

[0008] Accordingly, this object is achieved by a panel
for mounting in a building structure, which is simple and
easy to manufacture.

[0009] This object is achieved by the provision of a
panel for a building structure, said panel having a gen-
erally rectangular shape with a curvature, such that the
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panel has a convex outer surface and a concave inner
surface with a set of side edge regions and a set of end
edge regions, wherein the panel comprises a first, inner-
most mineral wool fibre layer forming the concave inner
surface and having a first outer surface; and a second,
outermost mineral wool fibre layer forming the convex
outer surface and a second inner surface, and wherein
said second layer is glued to the first layer by bonding
said second inner surface to said first outer surface.
[0010] Hereby, a two-layered panel is provided made
of two mineral wool fibre slabs which are formed and then
glued together in a form and thereby retains the form.
The manufacture is simple and suitable for production
locally or even on site. The two slabs constituting the
layers may be transported to the manufacturing site in
stacks of flat elements, which ensures a compact trans-
port unit which is easy and cost-efficient to handle.
[0011] The panels are preferably formed with a prede-
fined curvature, which is essentially formed as half-shells
so that two panels may be provided forming an arc and
a number of panels are similarly erected adjacent each
other to form a building structure in the form of a shelter
comprising a plurality of panels. By providing the panels
in mineral wool fibre material, preferably stone wool, a
thermally insulating panel is provided providing the shel-
ter structure with thermal insulation just as the shelter
hereby also attains fire-retarding properties.

[0012] The adhesive used may be any kind of glue,
such as polyurethane glue or foam, for example Sik-
aBond®-T2i, which is a 1-component polyurethane glue,
Casco Nobel Superfix 3890, PU Construction- & Preci-
sion Foam 594 (Danalim), Construction Extra 292 (Dan-
alim) or other suitable construction glues or foams.
[0013] Inapanelaccordingto theinvention, the density
of the first, innermost mineral wool fibre layer is provided
with the same or a higher density than the second, out-
ermost mineral wool fibre layer. As the panels will be
subjected tocompression atthe inner side and potentially
even tension of the outside, it is advantageous to ensure
a sufficient density of the innermost layer to absorb the
compression forces without risking deformation of the
panels. By the invention, it is found advantageous that
the density of either of the layers be kept within the range
of 100-180 kg/m3. Hereby, the sufficient strength of the
panels is achieved whilst the weight of the panel is kept
low. To ensure a relatively low weight, the thickness of
each mineral wool fibre layer is preferably 25-50 mm or
less and preferably the mineral wool fibre layers have
the same thickness.

[0014] In order to ensure that the panel does not dis-
integrate due to tension forces along the outside, it is
found advantageous that the panel is provided on the
convex side with a facing layer for absorbing tension forc-
es on the element when the shelter is erected. The facing
layer may be a woven fabric or non-woven fleece.
[0015] The panels are preferably assembled by ten-
sion bars which are mounted through channels in the
panels. In order to provide these channels, it is found
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advantageous that wherein grooves may be pre-formed,
such as cut out, on at least one the first outer surface of
the innermost layer and/or the second inner surface of
the outermost layer for providing the channels for a ten-
sion mounting system. The grooves are cut perpendicu-
lar to the side edge regions. If necessary, one or more
mounting tubes are provided substantially perpendicular
to the side edge regions.

[0016] According to a second aspect of the invention,
there is also provided a method of manufacturing a panel
for a building structure of the kind described above, com-
prising the steps of:

- providing a panel form with a predefined curvature,
and placing the second layer therein, and then

- providing a layer of adhesive onto the inner surface
of said second layer, and then

- positioning the first layer in the curvature shaped,
adhesively coated second layer.

[0017] The method preferably further includes the step
of providing a counter form with a curvature shape con-
gruently shaped relative to the predefined curvature of
the panel form, and positioning said counter form against
the innermost surface of the panel, and potentially bias-
ing the counter form against the panel form to clamp the
first and second layers in the form while the adhesive is
curing.

[0018] In a first embodiment, the panel form is a neg-
ative form with a predefined concave curvature. Alterna-
tively, the panel form may be a positive form with a pre-
defined convex curvature.

[0019] Moreover, by the method grooves are prefera-
bly pre-cut on at least one of the first outer surface of the
innermost layer and/or the second inner surface of the
outermost layer perpendicular to the side edge regions
thereof before said first and/or second layer is/are pro-
vided in the panel form.

[0020] In the following the invention is described in
more detail with reference to the accompanying draw-
ings, in which:

Figure 1  isaschematic side view of a panel according
to the invention positioned in a shelter build-
ing structure;

is a schematic perspective view of a panel
according to the invention;

is a schematic side view of a production form
with a panel according to the invention there-
in;

is a perspective view of a negative form part
with a mineral wool fibre layer positioned
therein; and

is a detailed side view of the marking AA in
fig. 1.

Fig. 2

Fig. 3

Fig. 4

Fig. 5

[0021] With reference to the drawings, an embodiment
of a panel for a temporary building structure, such as a

10

15

20

25

30

35

40

45

50

55

shelter, is shown. The panel has a generally rectangular
shape with a curvature, such that the panel has a convex
outer surface 20 and a concave inner surface 10 with a
set of side edge regions and a set of end edge regions.
The panel comprises a first, innermost mineral wool fibre
layer 1 forming the concave inner surface 10 and which
has a first outer surface 11. The panel further comprises
a second, outermost mineral wool fibre layer 2 forming
the convex outer surface 20 and a second inner surface
21, at which surface 21 the second layer 2 is glued to the
first layer 1 by an adhesive 9 bonding the second inner
surface 11 to said first outer surface 21. A plurality of
panels are assembled to a shelter. To fix the panels to
the ground, a mounting rail 4 may be provided in which
the lower end of the panels on one side of the shelter are
retained. At the top the other end sides of the panels are
retained by a T-shaped mounting rail 5 to ensure that the
abutting panels at the top are kept in position.

[0022] The resulting two-layered panel is manufac-
tured of two layers 1, 2 of mineral wool fibre slabs, which
are positioned and formed in a negative form part 7 (see
fig. 3) and during curing of the adhesive 9 a positive sec-
ond form part 8 may be provided to ensure that the panel
retains the curved form. The adhesive 9 used may be
any kind of glue suitable for bonding mineral wool fibre
materials, such as polyurethane glue or foam, for exam-
ple SikaBond®-T2i, which is a 1-component poly-
urethane glue, Casco Nobel Superfix 3890, PU Construc-
tion- & Precision Foam 594 (Danalim), Construction Ex-
tra 292 (Danalim) or other suitable construction glues or
foams.

[0023] Theformpart7, 8 is provided with a predefined
curvature, which is essentially formed as half-shells so
that two panels may be provided forming an arc and a
number of panels are similarly erected adjacent each oth-
er to form a building structure in the form of a shelter
comprising a plurality of panels (such as indicated in fig.
1).

[0024] One of the form parts 7, 8 may include an op-
posite form part on the other side to enable a stack of
panels to be made. This can save floor space at the man-
ufacturing site, which may be important especially when
working with glues requiring substantial drying or curing
time.

[0025] The two layers 1, 2 are made of mineral wool
fibre material, preferably stone wool. This ensures a ther-
mally insulating panel for the shelter structure as well as
good fire-retarding properties. The density of the layers
is preferably within the range of 100-180 kg/m3. Hereby,
the sufficient strength and rigidity of the panel is achieved
whilst the weight of the panel is kept low. To ensure a
relatively low weight, the thickness of each mineral wool
fibre layer is preferably 25-50 mm or less and preferably
the mineral wool fibre layers 1, 2 have the same thick-
ness.

[0026] As the panels are assembled in an arc-like
structure in the shelter, the panels will be subjected to
compression forces at their inner sides and potentially
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even tension forces on the outside surface. To ensure
the form stability of the panels when subjected to such
forces, it is advantageous to ensure a sufficient density
of the innermost layer to absorb the compression forces
without risking deformation of the panels. Therefore, the
density of the innermost layer 1 may be higher than the
outside layer 2. However, the density may also be the
same, which may be advantageous for a cost perspective
as the same slabs may be used for both the inner and
outer layers 1, 2.

[0027] Asshown indetail infig. 5, the panel is provided
with a facing layer 3 on the convex side. This facing layer
3 protects the outer surface of the panel and absorbs
tension forces on the outer surface of the panel when the
shelter is erected. The facing layer 3 may be a woven
fabric or non-woven fleece.

[0028] The panels may be provided with a facing, such
as a fleece or fabric, on the concave inner side 10. The
effect of such a facing on the concave inner side 10 is
mainly to add impact strength to surface, but also to pro-
vide improved aesthetics for inhabitants of the building
structure. Such facing could be coloured or painted.
[0029] The panels are preferably assembled by ten-
sion bars, which are mounted through channels 6 in the
panels. In order to produce these channels 6 in the pan-
els, itis by the invention realised that grooves 61 may be
pre-formed, such as cut out, on at least the first outer
surface 11 of the innermost layer 1. It is also realised that
in addition to or as an alternative the grooves 61 may be
pre-formed in the second inner surface 21 of the outer-
most layer 2, such as shown in fig. 4. When the two layers
1, 2 are then glued together, the grooves 61 will become
channels 6 for a tension mounting system. The grooves
61 are cut perpendicular to the side edge regions of the
panel. If necessary, mounting tubes 62 may be provided
substantially perpendicular to the side edge regions in
the grooves 61 (see fig. 5).

[0030] With reference to figs. 3 and 4, the method of
manufacturing the panel comprises the steps of placing
a slab making up the first layer 1 in the negative form 7
with a predefined concave curvature 71, and then pro-
viding an adhesive 9 onto the inner surface 21 of said
second layer 2, and then positioning the first layer 1 in
the concavely shaped, adhesively coated second layer 2.
[0031] A positive counter form part 8 with a convex
shape congruently shaped relative to the predefined con-
cave inner curvature 71 of the negative form part 7 may
then be positioned abutting the concave innermost sur-
face 10 of the panel, and potentially biasing the counter
form part 8 against the negative form part 7 to clamp the
firstand second layers 1, 2 in the form while the adhesive
is curing.

[0032] The tension bar channels 6 may be drilled af-
terwards, or pre-made as grooves 61 pre-cut on at least
one the first outer surface 11 of the innermost layer 1
and/or the second inner surface 21 of the outermost layer
2 perpendicular to the side edge regions thereof before
said first and/or second layer 1, 2 is/are provided in the
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panel form.

[0033] Above, the present invention is described with
reference to some currently preferred embodiments.
However, it is by the invention realised that variants to
the embodiments may be made without departing from
the scope of the invention as defined in the accompany-
ing claims.

[0034] Presently suitable dimensions of the panels are
considered to be arc length of 1.0 to 6.0 m and width of
0.4 to 2.0 m. Increasing the width reduces the number
panels needed to provide a building structure, so assem-
bly may be faster, but with increasing width manageability
of the panels get worse. An advantage with increasing
width is that the number of joints are reduced, and hence
the risk of leakage.

Claims

1. A panel for a building structure, said panel having a
generally rectangular shape with a curvature, such
that the panel has a convex outer surface and a con-
cave inner surface with a set of side edge regions
and a setof end edge regions, characterised in that
the panel comprises

afirst, innermost mineral wool fibre layer forming
the concave inner surface and having a first out-
er surface; and

a second, outermost mineral wool fibre layer
forming the convex outer surface and a second
inner surface, and wherein said second layer is
glued to the first layer by bonding said second
inner surface to said first outer surface.

2. A panel according to claim 1, wherein the density of
the first, innermost mineral wool fibre layer is provid-
ed with the same or a higher density than the second,
outermost mineral wool fibre layer.

3. A panel according to claim 2, wherein the density of
the mineral wool fibre layers is within the range of
100-180 kg/m3.

4. Apanelaccordingtoanyone ofthe preceding claims,
wherein the thickness of each mineral wool fibre lay-
er is 25-50 mm or less and preferably the mineral
wool fibre layers have the same thickness.

5. Apanelaccordingto any one ofthe preceding claims,
wherein the panel is provided on the convex side
with a facing layer for absorbing tension forces on
the element when the shelter is erected.

6. Apanelaccording toclaim 5, whereinthe facing layer
is a woven fabric or non-woven fleece.

7. Apanelaccordingto any one ofthe preceding claims,
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wherein grooves may be pre-formed, such as cut
out, on at least one the first outer surface of the in-
nermost layer and/or the second inner surface of the
outermost layer for providing channels for a tension
mounting system, said grooves being perpendicular
to the side edge regions.

Apanel accordingto any one of the preceding claims,
wherein one or more mounting tubes are provided
substantially perpendicular to the side edge regions.

Apanel accordingto any one of the preceding claims,
wherein the panel is provided with a predefined cur-
vature, whichis essentially a half-span of the building
structure.

A building structure comprising a plurality of panels
according to any one of the preceding claims.

A method of manufacturing a panel for a building
structure according to any one of the preceding
claims, comprising the steps of:

- providing a panel form with a predefined cur-
vature, and placing the second layer therein, and
then

- providing a layer of adhesive onto the inner
surface of said second layer, and then

- positioning the first layer in the curvature
shaped, adhesively coated second layer.

A method according to claim 11, further providing a
counter form with a curvature shape congruently
shaped relative to the predefined curvature of the
panelform, and positioning said counter form against
the innermost surface of the panel, and potentially
biasing the counter form against the panel form to
clamp the first and second layers in the form while
the adhesive is curing.

A method according to claim 11 or 12, wherein the
panel form is a negative form with a predefined con-
cave curvature.

A method according to claim 11 or 12, wherein the
panel form is a positive form with a predefined con-
vex curvature.

A method according to any one of claims 11 to 14,
wherein grooves are pre-cut on at least one the first
outer surface of the innermost layer and/or the sec-
ond inner surface of the outermost layer perpendic-
ular to the side edge regions thereof before said first
and/orsecond layeris/are provided in the panel form.

10

15

20

25

30

35

40

45

50

55



EP 3 438 364 A1

FIG. 1



EP 3 438 364 A1

FIG. 2



EP 3 438 364 A1

FIG. 3



EP 3 438 364 A1

61

21

71

FIG. 4



EP 3 438 364 A1

AA

5

FIG

10



10

15

20

25

30

35

40

45

50

55

EP 3 438 364 A1

des brevets

[

EPO FORM 1503 03.82 (P04C01)

Eutrop;a'isc{l:s
European -
0)» et EUROPEAN SEARCH REPORT Application Number

EP 17 18 4648

DOCUMENTS CONSIDERED TO BE RELEVANT

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X WO 90/01090 Al (ROCKWOOL INT [DK]) 1-7,9-14 INV.
8 February 1990 (1990-02-08) EO4B1/80
* page 4, lines 33-36; claims 1,2,7; E04B7/22
figures 1-4 * E04C2/16
Y FR 2 989 704 Al (UNILIN BVBA [BE]) 1-5,7,
25 October 2013 (2013-10-25) 9-15
* claim 8; figures 1,5 *
Y EP 2 273 024 A2 (UNILIN BVBA [BE]) 1-5,7,
12 January 2011 (2011-01-12) 9-15
* paragraph [0066] *
X EP 1 111 147 A2 (FLIT RE S R L [IT]) 1-5,7,10
27 June 2001 (2001-06-27)
* paragraphs [0005], [0013], [0019];
claim 1; figures 1,5 *
A EP 1 826 335 Al (ROCKWOOL INT [DK]) 6
29 August 2007 (2007-08-29)
* paragraph [0008]; figures 1,2 * TECHNICAL FIELDS
_____ SEARCHED (IPC)
A WO 20137064150 Al (EVERSHELTER APS [DK]) |8 EO4B
10 May 2013 (2013-05-10) F04C
* page 16, lines 12-15; figure 41 *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 16 February 2018 Rosborough, John

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

X : particularly relevant if taken alone after the filing date
D : document cited in the application
L : document cited for other reasons
A :technological background

Y : particularly relevant if combined with another
document of the same category

O : non-written disclosure & : member of the same patent family, corresponding

P : intermediate document document

1"




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 438 364 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 17 18 4648

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

16-02-2018
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 9001090 Al 08-02-1990 DK 415888 A 26-01-1990
WO 9001090 Al 08-02-1990
FR 2989704 Al 25-10-2013 BE 1020648 A3 04-02-2014
FR 2989704 Al 25-10-2013
EP 2273024 A2 12-01-2011 BE 1018822 A5 06-09-2011
EP 2273024 A2 12-01-2011
EP 1111147 A2 27-06-2001 AT 296930 T 15-06-2005
DE 60020506 D1 07-07-2005
EP 1111147 A2 27-06-2001
IT MI992574 Al 13-06-2001
EP 1826335 Al 29-08-2007  CA 2642959 Al 07-09-2007
DK 1989368 T3 08-07-2013
EA 200870297 Al 27-02-2009
EP 1826335 Al 29-08-2007
EP 1989368 Al 12-11-2008
ES 2415777 T3 26-07-2013
UA 94447 C2 10-05-2011
WO 2007098761 Al 07-09-2007
WO 2013064150 Al 10-05-2013  BR 112014010712 A2 18-04-2017
CN 103917721 A 09-07-2014
EP 2773819 Al 10-09-2014
US 2014290153 Al 02-10-2014
WO 2013064150 Al 10-05-2013
ZA 201403214 B 25-11-2015

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12



EP 3 438 364 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* WO 2013064150 A [0002] [0003] « US 8615934 B [0003]
« GB 1178261 A[0003] « EP 2017056918 W [0006]

13



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

