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(54) ROOF TRUSS, ROOF STRUCTURE ELEMENT AND ROOF STRUCTURE

(57) The present disclosure concerns a roof truss
(10, 20) comprising a planar portion (12, 22) of a sheet
metal plate, a bent portion (11, 12) formed along at least
a part of a perimeter of the planar portion (12, 22), and

one or more protruding portions (13, 23, 25). The bent
portion (11, 12) and the one or more protruding portions
(13, 23, 25) deviate from a plane defined by the planar
portion (12, 22).
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to roof trusses,
roof structure elements and roof structures.

BACKGROUND OF THE INVENTION

[0002] Timber roof trusses originate from medieval
times and are still today used in small houses. Typically
these roof trusses are either prefabricated or built on-
site. Prefabricated roof trusses are only available in cer-
tain dimensions and often one has to choose between
available roof trusses with given dimensions and building
the roof trusses with desired dimensions on-site. Former
restricts freedom to design a roof and latter takes a con-
siderable amount of time. In addition, all timber structures
are vulnerable to mold, dry rot and wet rot, and roof truss-
es do not make an exception.

BRIEF DESCRIPTION OF THE INVENTION

[0003] An object of the present invention is to provide
a roof truss, a roof structure element and a roof structure
which alleviate or eliminate the problems of the prior art
timber roof trusses.
[0004] An aspect of the present invention is a roof truss
comprising a planar portion, a bent portion and a protrud-
ing portion. The bent portion and the protruding portion
deviate from a plane defined by the planar portion.
[0005] The object of the invention is achieved with a
roof truss presented in independent claim 1, a roof struc-
ture element presented in claim 10 and a roof structure
presented in claim 12. Advantageous embodiments are
presented in dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] In the following the present invention is de-
scribed in greater detail by means of preferred embodi-
ments with reference to the accompanying drawings, in
which

Figure 1 illustrates a roof structure according to an
embodiment of the invention, and
Figure 2 illustrates a roof truss according to an em-
bodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0007] Figure 1 shows a perspective view of a roof
structure 100 according to an embodiment of the inven-
tion. The roof structure 100 consists of roof structure el-
ements 50 and rods 17 connecting the roof structure el-
ements 50 together in order to form the roof structure.
Each of the roof structure elements 50 consist of two roof
trusses 10. The two roof trusses 10 forming the roof struc-

ture element 50 are preferably fastened to each other by
means of welding, soldering, bending or by using an ad-
hesive.
[0008] Figure 1 shows a roof truss 10 according to an
embodiment of the invention. The roof truss comprises
a planar portion 12. Preferably the roof truss 10 compris-
es a single continuous planar portion 12, preferably cov-
ering majority of a surface area of the roof truss. The
thickness of the planar portion is chosen based on load-
bearing requirements set for the roof trusses and material
of the roof truss 10. Typically thicknesses between 1 mm
and 10 mm can be used, and more preferably the thick-
ness is from 2 mm to 6 mm. In some cases the thickness
can be more than 10 mm. Materials that can be used for
producing the roof trusses include metal, plastic and
composites comprising plastics, wood and/or metals.
Preferably the roof truss is made of a sheet metal plate.
[0009] The planar portion 12 defines a plane parallel
to the planar portion 12. For example the plane can be
defined by three separate points on a surface of the pla-
nar portion 12. Alternatively, the plane can be defined to
be in the middle of two opposite planar surfaces of the
planar portion 12. The roof truss 10 preferably has a tri-
angular shape or a triangular projection in the plane de-
fined by the planar portion 12.
[0010] The roof truss 10 also comprises a bent portion
11 formed along at least a part of a perimeter of the planar
portion 12. Preferably the bent portion is continuous and
extends along the whole perimeter of the planar portion.
In some embodiments, it is preferable to cut out corners
of the planar portion before the bent portion 11 is formed
thereby facilitating the bending procedure and preventing
excess stretching of the material. The bent portion 11 is
preferably formed on one side of the planar portion, even
in a case where the bent portion 11 is not continuous.
Preferably the bent portion 11 extends at least 10 mm in
a direction perpendicular to the plane defined by the pla-
nar portion 12. More preferably the bent portion 11 ex-
tends at least 15 mm or at least 20 mm in a direction
perpendicular to the plane defined by the planar portion
12.
[0011] The roof truss further comprises one or more
protruding portions 13. The roof truss 10 may comprise
one or more apertures 14 on the planar portion 12 and
at least one of the one or more protruding portions 13 is
a second bent portion formed along at least a part of a
perimeter of said one or more apertures 14. Preferably
the bent portion is continuous, extends along the whole
perimeter of the aperture 14 and deviates from the plane
defined by the planar portion 12. In some embodiments,
it is preferable to cut out corners next to the aperture
before the second bent portion 13 is formed thereby fa-
cilitating the bending procedure and preventing excess
stretching of the material. For example, in Figure 1, there
are three apertures 14 and three protrusions which are
continuous second bent portions 13 along the whole pe-
rimeter of said apertures. The apertures reduce weight
of the roof truss and allow for cables, pipes and such to
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pass through the roof trusses. The number of apertures
can be chosen based on the material of the roof truss 10
and load-bearing requirements set for the roof truss. Pref-
erably the second bent portion 13 extends at least 10
mm in a direction perpendicular to the plane defined by
the planar portion 12. More preferably the second bent
portion 13 extends at least 15 mm or at least 20 mm in
a direction perpendicular to the plane defined by the pla-
nar portion 12.
[0012] In an embodiment of the invention, the roof truss
10 comprises one or more protruding portions 13 which
all deviate from the plane defined by the planar portion
12 to one side of the plane. This arrangement ensures
that the opposite side of the plane is free from protrusions
and simple to fasten to corresponding side of another
roof truss in order to form a roof structure element 50.
[0013] In an embodiment, the roof truss 10 comprises
one or more apertures 14 on the planar portion 12 and
one or more protruding portions distant from said one or
more apertures 14 on the planar portion 12. The term
distant can be understood to mean that said one or more
apertures 14 and said one or more protruding portions
are surrounded by said planar portion 12 and therefore
the apertures 14 and the protruding portions are not in
contact with each other. The number of apertures 14 can
be for example one, two, three or more than three. The
roof truss 10 may comprise a second bent portion 13
formed along at least a part of a perimeter of each or
some of the one or more apertures 14. The number of
protruding portions 15 distant from said one or more ap-
ertures can be for example one, two, three or more than
three.
[0014] A roof structure element 50 according to an em-
bodiment of the invention comprises two roof trusses 10,
a first roof truss and a second roof truss. The planar por-
tion 12 of the first roof truss is in contact with the planar
portion 12 of the second roof truss and said planar por-
tions have been attached to each other by means of weld-
ing. Preferably said first roof truss and said second roof
truss are symmetric along a plane defined by the con-
tacting planar portions 12 of said first roof truss and said
second roof truss.
[0015] Figure 2 shows a roof truss 20 according to an
embodiment of the invention. The roof truss comprises
a planar portion 22. Preferably the roof truss 20 compris-
es a single continuous planar portion 22, preferably cov-
ering majority of a surface area of the roof truss. The
thickness of the planar portion is chosen based on load-
bearing requirements set for the roof trusses and material
of the roof truss 20. Typically thicknesses between 1 mm
and 10 mm can be used, and more preferably the thick-
ness is from 2 mm to 6 mm. In some cases the thickness
can be more than 10 mm. Materials that can be used for
producing the roof trusses include metal, plastic and
composites comprising plastics, wood and/or metals.
Preferably the roof truss is made of a sheet metal plate.
[0016] The planar portion 22 defines a plane parallel
to the planar portion 22. For example the plane can be

defined by three separate points on a surface of the pla-
nar portion 22. Alternatively, the plane can be defined to
be in the middle of two opposite planar surfaces of the
planar portion 22. The roof truss 20 preferably has a tri-
angular shape or a triangular projection in the plane de-
fined by the planar portion 22.
[0017] The roof truss 20 also comprises a bent portion
21 formed along at least a part of a perimeter of the planar
portion 22. Preferably the bent portion is continuous and
extends along the whole perimeter of the planar portion.
In some embodiments, it is preferable to cut out corners
of the planar portion before the bent portion 21 is formed
thereby facilitating the bending procedure and preventing
excess stretching of the material. The bent portion 21 is
preferably formed on one side of the planar portion, even
in a case where the bent portion 21 is not continuous.
Preferably the bent portion 21 extends at least 10 mm in
a direction perpendicular to the plane defined by the pla-
nar portion 22. More preferably the bent portion 21 ex-
tends at least 15 mm or at least 20 mm in a direction
perpendicular to the plane defined by the planar portion
22.
[0018] The roof truss further comprises one or more
protruding portions 23, 25. The roof truss 20 may com-
prise one or more apertures 24 on the planar portion 22
and at least one of the one or more protruding portions
23 is a second bent portion formed along at least a part
of a perimeter of said one or more apertures 24. Prefer-
ably the bent portion is continuous, extends along the
whole perimeter of the aperture 24 and deviates from the
plane defined by the planar portion 22. In some embod-
iments, it is preferable to cut out corners next to the ap-
erture before the second bent portion 23 is formed there-
by facilitating the bending procedure and preventing ex-
cess stretching of the material. For example, in Figure 2,
there are two apertures 24 and two protrusions which are
continuous second bent portions 23 along the whole pe-
rimeter of said apertures. The apertures reduce weight
of the roof truss and allow for cables, pipes and such to
pass through the roof trusses. The number of apertures
can be chosen based on the material of the roof truss 20
and load-bearing requirements set for the roof truss. Pref-
erably the second bent portion 23 extends at least 10
mm in a direction perpendicular to the plane defined by
the planar portion 22. More preferably the second bent
portion 23 extends at least 15 mm or at least 20 mm in
a direction perpendicular to the plane defined by the pla-
nar portion 22.
[0019] The embodiment of Figure 2 also comprises an-
other type of protruding part 25 which is distant from any
apertures 24 on the planar portion 22. There are two pro-
truding parts which deviate from the plane defined by the
planar portion but which protruding parts 25 are not
formed along a perimeter of any surface or aperture.
These protruding parts 25 can be formed onto the planar
portion e.g. by means of stamping, die stamping, ham-
mering or stretching. Such a protruding part does not
affect the weight of the roof truss but it provides stiffness
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to the roof truss and reduces unwanted bending of the
planar portion under a load. The number of protruding
portions can be chosen based on the material of the roof
truss 20 and load-bearing requirements set for the roof
truss. Preferably said one or more protruding portions 25
extend at least 10 mm in a direction perpendicular to the
plane defined by the planar portion 22. More preferably
said one or more protruding portions 25 extend at least
15 mm or at least 20 mm in a direction perpendicular to
the plane defined by the planar portion 22.
[0020] In an embodiment of the invention, the roof truss
20 comprises one or more protruding portions 23, 25
which all deviate from the plane defined by the planar
portion 22 to one side of the plane. This arrangement
ensures that the opposite side of the plane is free from
protrusions and simple to fasten to corresponding side
of another roof truss in order to form a roof structure el-
ement.
[0021] In an embodiment, the roof truss 20 comprises
one or more apertures 24 on the planar portion 22 and
one or more protruding portions 25 distant from said one
or more apertures 24 on the planar portion 22. The term
distant can be understood to mean that said one or more
apertures 24 and said one or more protruding portions
25 are surrounded by said planar portion 22 and therefore
the apertures 24 and the protruding portions 25 are not
in contact with each other. The number of apertures 24
can be for example one, two, three or more than three.
The roof truss 20 may comprise a second bent portion
23 formed along at least a part of a perimeter of each or
some of the one or more apertures 24. The number of
protruding portions 25 distant from said one or more ap-
ertures can be for example one, two, three or more than
three.
[0022] A roof structure element according to an em-
bodiment of the invention comprises two roof trusses 20,
a first roof truss and a second roof truss. The planar por-
tion 22 of the first roof truss is in contact with the planar
portion 22 of the second roof truss and said planar por-
tions have been attached to each other by means of weld-
ing. Preferably said first roof truss and said second roof
truss are symmetric along a plane defined by the con-
tacting planar portions 22 of said first roof truss and said
second roof truss.
[0023] Figure 1 shows a perspective view of a roof
structure 100 according to an embodiment of the inven-
tion. Similarly, roof trusses 20 as illustrated in Figure 2
and as described in the present disclosure can be used
to construct a roof structure element 50 and a roof struc-
ture 100. The roof structure 100 consists of roof structure
elements 50 and rods 17 connecting the roof structure
elements 50 together in order to form the roof structure.
Each of the roof structure elements 50 consist of two roof
trusses 10. The two roof trusses 10 forming the roof struc-
ture element 50 are preferably fastened to each other by
means of welding, soldering, bending or by using an ad-
hesive. Roof trusses from any embodiment of the present
disclosure, especially the embodiments described in

connection to Figure 2, can be used to form the roof struc-
ture element and the roof structure.
[0024] According to an embodiment of the invention,
a roof structure 100 comprises multiple roof structure el-
ements 50 spaced apart from each other. The roof struc-
ture further comprises multiple connecting rods 17 ex-
tending between the roof structure elements 50 such that
each roof structure element 50 is connected to at least
two connecting rods 17. In an embodiment the roof struc-
ture elements 50 comprise apertures 26 configured to
receive the connecting rods 17. Preferably the connect-
ing rods 17 run through the apertures 26 of the roof struc-
ture elements 50. The connecting rods 17 are configured
to be fastened to the roof structure elements 50 with fas-
teners 16. Preferably the connecting rods 17 are thread-
ed rods and the fasteners 16 are nuts or sleeves which
can be tightened against the roof structure elements 50
on both sides.
[0025] It will be obvious to a person skilled in the art
that, as the technology advances, that the inventive con-
cept can be implemented in various ways. The present
invention and its embodiments are not limited to the ex-
amples described above but may vary within the scope
of the claims.

Claims

1. A roof truss (10, 20) comprising

a planar portion (12, 22);
a bent portion (11, 21) formed along at least a
part of a perimeter of the planar portion (12, 22);
and
one or more protruding portions (13, 23, 25),

wherein the bent portion (11, 12) and the one or more
protruding portions (13, 23, 25) deviate from a plane
defined by the planar portion (12, 22).

2. A roof truss (10, 20) according to claim 1, wherein
the bent portion (11, 21) and the one or more pro-
truding portions (13, 23, 25) all deviate from the plane
defined by the planar portion (12, 22) to one side of
the plane.

3. A roof truss (10, 20) according to claim 1 or 2, wherein
the roof truss (10, 20) comprises one or more aper-
tures (14, 24) on the planar portion (12, 22) and at
least one of the one or more protruding portions (13,
23) is a second bent portion formed along at least a
part of a perimeter of said one or more apertures
(14, 24).

4. A roof truss (10, 20) according to any one of claims
1 to 3, wherein at least one of the one or more pro-
truding portions (25) is distant from any apertures
(14, 24) on the planar portion (12, 22).
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5. A roof truss (10, 20) according to any one of claims
1 to 4, wherein the roof truss (10, 20) comprises one
or more apertures (14, 24) on the planar portion (12,
22) and one or more protruding portions (25) distant
from said one or more apertures (14, 24) on the pla-
nar portion (12, 22).

6. A roof truss (10, 20) according to any one of claims
1 to 5, wherein said one or more protruding portions
(13, 23, 25) extend at least 10 mm in a direction
perpendicular to the plane defined by the planar por-
tion (12, 22).

7. A roof truss (10, 20) according to any one of claims
1 to 6, wherein said bent portion (11, 21) extends at
least 10 mm in a direction perpendicular to the plane
defined by the planar portion (12, 22).

8. A roof truss (10, 20) according to any one of claims
1 to 7, wherein the roof truss (10, 20) has a triangular
shape or a triangular projection in the plane defined
by the planar portion (12, 22).

9. A roof truss (10, 20) according to any one of claims
1 to 8, wherein the roof truss (10, 20) is made of a
sheet metal plate.

10. A roof structure element (50) comprising two roof
trusses, a first roof truss and a second roof truss,
according to any one of claims 1 to 9, wherein the
planar portion (12) of the first roof truss is in contact
with the planar portion of the second roof truss and
said planar portions have been attached to each oth-
er by means of welding.

11. A roof structure element (50) according to claim 10,
wherein said first roof truss and said second roof
truss are symmetric along a plane defined by the
contacting planar portions (12) of said first roof truss
and said second roof truss.

12. A roof structure (100) comprising multiple roof struc-
ture elements (50) according to claim 10 or 11
spaced apart from each other, wherein said roof
structure further comprises multiple connecting rods
(17) extending between said roof structure elements
(50) such that each roof structure element (50) is
connected to at least two connecting rods (17).

13. A roof structure (100) according to claim 12, wherein
the roof structure elements (50) comprise apertures
(26) configured to receive the connecting rods (17),
wherein the connecting rods (17) are configured to
be fastened to the roof structure elements (50) with
fasteners (16).
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