20147140260 A1 |1 0000 1 1000

<

W

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/140260 A1

18 September 2014 (18.09.2014) WIPO I PCT
(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
E04B 1/32 (2006.01) F16B 37/04 (2006.01) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
F16B 5/06 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
) oo HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(21) International Application Number: KZ LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
PCT/EP2014/055080 MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(22) International Filing Date: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
14 March 2014 (14.03.2014) SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
(25) Filing Language: English ZW.
(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,
13159457.4 15 March 2013 (15.03.2013) EP GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
13161107.1 26 March 2013 (26.03.2013) EP UG, ZM, ZW), Burasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(71) Applicant: DSM IP ASSETS B.V. [NL/NL]; Het Over- EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
loon 1, NL-6411 TE Heerlen (NL). MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM,
. . ) TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
(72) Inventor: KOLAK, Lewis; P.O. Box 4, NL-6100 AA KM, ML, MR, NE, SN, TD, TG).
Echt (NL).
(74) Agent: ZUIDEVELD, Mihaela; P.O. Box 4, NL-6100 AA ¥ uPlished:
Echt (NL). —  with international search report (Art. 21(3))
(81) Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,

(54) Title: BUILDING ELEMENT COMPRISING A NUMBER OF INTERCONNECTED PROFILES, BUILDING STRUCTURE
AND METHOD FOR BUILDING A BUILDING STRUCTURE

13

Fig. 2

(57) Abstract: The present invention relates to a building element (11) comprising a number of interconnected profiles (12), wherein
at least three interconnected profiles define an opening (15) there between, which opening is substantially covered by a polymeric
sheet material (16) connected to each of the at least three profiles, characterized in that each profile is provided with a longitudinal
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to the wall of the undercut part and which clamping means being rigid..



10

15

20

25

30

WO 2014/140260 PCT/EP2014/055080

BUILDING ELEMENT COMPRISING A NUMBER OF INTERCONNECTED
PROFILES, BUILDING STRUCTURE AND METHOD FOR BUILDING A BUILDING
STRUCTURE

The invention relates to a building element comprising a number of
interconnected profiles, wherein at least three interconnected profiles define an
opening there between, which opening is substantially covered by a sheet material
connected to each of the at least three profiles. The invention further directs to a
building structure comprising at least one of said building elements and to a method for
building a building structure.

An example of a building element and a building structure, which is
known from GB1109139, finds uses in housing apparatus such as radar equipment
and is commonly known as a radome. The known building structure comprises a
number of interconnected triangular component parts. Each triangular component part
comprises three interconnected rigid members defining an opening there between,
which opening is substantially covered by a sheet material connected to each of the
three rigid members. Each rigid member comprises a flap portion near an edge thereof,
which flap portion defines together with the edge a V-shape channel. An adhesive
material is spread into the V-shape channel after which an edge of the sheet material is
inserted into the V-shape channel. Subsequently, the flap portion is rolled down over
the edge of the rigid member so that after the adhesive is cured, the sheet material is
both adhesively and mechanically clamped to the rigid members. After a number of
such triangular component parts have been made, the triangular component parts are
connected to each other to form the building structure. Other examples of building
elements and building structures are for instance disclosed in document US2877877,
which discloses a metallic building structure and particularly a prefabricated framework
for securing anchoring a plurality of metallic sheets to present a smooth uninterrupted
surface having no projections such as bolts. US2008/0263835A1 discloses a device for
fixing a fabric that includes a frame of polygonal shape that comprises at least one
insert, the fabric being wedged between the frame and the insert, the frame including a
groove with a shrunken mouth and the insert including a horseshoe-shaped body that
is elastically deformable and can be inserted forcibly into the groove. DE3842089A1
describes a device for fixing a sheet material comprising a profile and elastically

deformable fastening elements.
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Also other uses of the building structure are possible such as in
theatres, swimming pools, hospitals and the like.

A disadvantage of the known building structure is that during its
assembly the ambient environmental conditions must be advantageous (e.g. minimal
winds, no precipitation etc.) in order to reduce the risk of collapsing of a partially
assembled building structure due to for example wind forces acting on the relatively
large surface of the sheet material. Another disadvantage is that in case of damaging
of the sheet material, a complete triangular component part needs to be removed and
replaced.

The object of the invention is to provide a building structure which can
easily be built and maintained, whilst the sheet material is firmly fixed to the
interconnected profiles.

This object is achieved by a building element that comprises a
number of interconnected profiles, wherein at least three interconnected profiles define
an opening there between, which opening is substantially covered by a polymeric sheet
material connected to each of the at least three profiles, characterized in that each
profile is provided with a longitudinal undercut groove comprising a longitudinal
undercut part and a longitudinal entrance thereto wherein a portion of the sheet
material is clamped between a wall of the undercut part and at least one clamping
means being located at least partially in the undercut part, which clamping means
being locked by at least one locking means against movement with respect to the wall
of the undercut part and which clamping means being rigid.

Advantageously, the building element according to the present
invention provides , a firm connection between the sheet material and the profile in the
building element and the building structure of the invention. In case of relatively large
forces on the sheet material due to for example heavy winds, the clamping means
maintains the same position with respect to the undercut part so that the sheet material
remains firmly clamped there between. By releasing the locking means and removing
the clamping means, the sheet material can be easily removed e.g. for inspection or
maintenance and replaced in case damages occur.

The building element of the invention may also be easily formed, e.g.
by first attaching the profiles to each other to define an opening there between and
thereafter mounting the sheet material by connecting it to the profiles in order to cover
said opening. In one preferred way of mounting said sheet material to the profiles, a

portion of said sheet material is inserted into said undercut part after which the
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clamping means are inserted into said undercut part. Preferably, the clamping means
are inserted into the undercut part through the longitudinal entrance of the longitudinal
undercut groove, so in a direction perpendicular to the longitudinal direction of the
groove.

The portion of the sheet material is preferably clamped in the
undercut part by a number of spaced apart clamping means. Preferably, the sheet
material is connected to the profile by a first clamping means at a first position along
the longitudinal undercut groove, where after the sheet material is connected to the
profile by a second clamping means at a second position along the longitudinal
undercut groove. This has the advantage that at each position the sheet material can
be tensioned between the clamping means before the clamping means are being
locked with the locking means. A further advantage is that the sheet material can be
gradually connected to the profile in longitudinal direction by a single person.

The clamping means in the building element according to the present
invention are rigid. It should be noted that the term “rigid" as used herein defines a
structure which will not, without modification, adapt to a shaped surface. The clamping
means are made of a rigid material. The term “rigid material” as used herein is meant
to encompass rigid materials, semi-rigid (partially flexible materials), and substantially
any materials that are not or are partially flexible or elastic, i.e. that display no or very
low elastic deformation (e.g. bending, stretching, twisting) under load. For instance, the
rigid material can have a Young modulus of higher than 5, higher than 10, higher than
30, higher than 50, higher than 100 or higher than 200 GPa and up to 1000 GPa, as
measured with ASTM E111-04 (2010). The rigid material may be selected from a group
comprising metals such as (stainless or galvanized) steel, aluminum, brass or bronze
or carbon fiber, composites, ceramics, glass, sapphire, plastic, or the like.

The edge of the sheet material is preferably located outside the
longitudinal undercut groove, whilst the portion of the sheet material being clamped in
the undercut part is located at a distance of the edge of the sheet material. After the
sheet material is being positioned between the clamping means and the wall of the
undercut part, the sheet material may be tensioned by pulling at the edge thereof. In
this manner an optimized contact surface between the clamping means and the sheet
material may be obtained.

The sheet material can be tensioned between the profiles, for
example, by pulling on the edge material, then locking the clamping means, and, if

desired cutting the excess sheet material. It is also possible to attach the sheet
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material at the premises of the manufacturer prior to field use. An advantageous way of
tensioning said sheet is by using metal grommets installed on said sheet via e.qg.
puncturing holes. After tensioning and locking the excess sheet material may then be
removed.

Another embodiment of the building element according to the
invention is characterised in that the clamping means in the building element according
to the present invention preferably comprise a bolt and a nut. The bolt is typically
threated into the nut. Such clamping means are well known for the skilled person in the
art. The clamping means in the building element according to the invention preferably
comprise a roll-in T-nut. A roll-in T-nut can easily be inserted through the longitudinal
entrance into a longitudinal undercut part. Such a roll-in T-nut preferably comprises a
relatively large smooth curved surface against which the sheet material is to be
clamped, since such embodiment may reduce the risk of damaging the sheet material.

Another embodiment of the building element according to the
invention is characterised in that the locking means comprises a bolt, which is threaded
into the roll-in T-nut. Such a locking means can easily be attached to and removed
from the roll-in T-nut. The locking force can easily be adjusted by tightening the bolt.

Another embodiment of the building element according to the
invention is characterised in that the clamping means comprises a drop-in T-stud. Such
a drop-in T-stud can easily be inserted into the undercut part by a single person by
grasping a bolt of the drop-in T-stud with one hand and inserting it into the undercut
part whilst maintaining the sheet material in the undercut part with another hand.

Another embodiment of the building structure according to the
invention is characterised in that the locking means comprises a nut, which is threaded
onto the drop-in T-stud. Such a locking means can easily be attached to and removed
from the bolt of the drop-in T-stud. The locking force can easily be adjusted by
tightening the nut.

The bolt and the nut in the clamping means in the building element
according to the present invention are rigid, i.e. comprise of a rigid material, as defined
herein above. Preferably, the rigid material of the clamping means is a metal selected
from the group comprising steel, aluminium, bronze, brass, and the like.

Another embodiment of the building element according to the
invention is characterised in that each of the at least three profiles are provided with
the longitudinal undercut groove, and at least three portions of the sheet material are

clamped in the undercut part of the respective longitudinal undercut groove by the at
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least one clamping means being located at least partially in the undercut part, which
clamping means being locked by the at least one locking means against movement
with respect to the longitudinal undercut groove. In this manner the sheet material can
easily be connected along all sides to the profiles. The sheet material only needs to be
cut in the desired shape and can easily be replaced in case of a damaged sheet
material.

A sheet is typically a portion of a material having a length dimension,
a width dimension and a thickness dimension, wherein the thickness dimension is
significantly smaller than the length and width. The width and the length of the sheet
material are only limited by the practicalities, such as by production equipment; and by
the size and shape of the building element. For instance, if the building structure is a
radome, the sheet in each building element may have a width of at least 200 mm,
preferably at least 500 mm, more preferably at least 1000 mm, even more preferably at
least 2000 mm, even more preferably at least 3000 mm, even more preferably at least
5000 mm and most preferably at least 10000 mm. For instance, the surface area of the
sheet for a building element (e.g. in a radome) comprising three interconnected profiles
may be at least 0.005 m?, preferably at least 5 m?, more preferably at least 10 m? and
more preferably at least 15 m% The average thickness of the sheet may be between
0.001 mm and 200 mm, preferably at least 0.01 mm, more preferably at least 0.03 mm,
even more preferably at least 0.6 mm, even more preferably at least 1 mm, even more
preferably at least 5 mm and most preferably at least 10 mm and at most 150 mm. The
sheet may be a monolayer or a multilayer sheet, wherein multiple layers can be the
same or different materials. The sheet is preferably flexible, i.e. it may be folded or
bended. A measure of the flexibility of said sheet may be when a sample of said sheet
having a supported end, i.e. the end thereof which is placed on a rigid support such as
a table; a free end, i.e. the unsupported end; and a length of 500 mm between the rigid
support and the free end, will deflect under its own weight with an angle of preferably
more than 3°, more preferably more than 10°, even more preferably of more than 30°,
with respect to the horizontal. Such a sheet is known in the art and is disclosed for
instance in document WO2011045321, WO2012/110091 and W0O2012/126885.

By the term “polymeric sheet material” is herein understood that the
sheet material comprises a polymer. Any polymer that is suitable to be formed in a
sheet can be employed in the sheet of the building element according to the present
invention, such as any thermoplastic polymers, e.g. polyesters, polyolefin, polyamides,

polyacrylates, or the like. Preferably, the sheet material consists of a polymer. More
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preferably, the sheet material comprises polyethylene fibers, preferably a woven fabric
comprising polyethylene fibres, an Esscolam-membrane, a Gore-Tex-membrane
and/or a Teflon-coated fiberglass membrane. The sheet may further comprise any
conventional additives, e.g. stabilizers, antioxidants, lubricants and the like in an
amount of 0 to 30 wt%.

In particular a woven fabric comprising polyethylene fibres, e.g. ultra
high molecular weight polyethylene (UHMWPE) fibers, is very suitable to be used as
sheet material for a radome since such a fabric can be produced relatively thin whilst
having a desired strength. Furthermore, it was observed that when the building
structure of the invention is used as a radome, the interference of such fabric with the
electromagnetic waves emitted and received by an antenna protected by the radome is
limited. A suitable embodiment of a sheet material containing a woven fabric
comprising UHMWPE fibers is, for example, known from W02011/045321 and WO
2012/126885, included herein by reference. Preferably, said woven fabric is
impregnated and/or coated with a matrix material selected from the group consisting of
a thermoset material, thermoplastic material, elastomer material and plastomer
material. Most preferred matrix material is a plastomer, more preferably an ethylene
octane copolymer, e.g. Exact® from DexPlastomers (NL).

Another embodiment of the building element according to the
invention is characterised in that the profile is made of extruded aluminium, metal or a
low dielectric material. By extruding aluminium, a relatively light profile with a desired
shape of the longitudinal undercut groove can easily be made. Also other metals or low
dielectric materials can be used and for example be extruded into the desired shape.
The building element can be made in advance after which a number of building
elements can be interconnected to form the building structure. It is also possible to
connect a number of sets of at least three interconnected profiles to each other after
which the sheet material is connected to each set of interconnected profiles.

The invention also relates to a building structure comprising at least
one building element according to the invention. Preferably, the building structure is a
radome.

The invention also relates to a method for building the building
structure according to the invention wherein a number of profiles are being
interconnected to form an erected frame. Each profile is provided with a longitudinal
undercut groove, which longitudinal undercut groove comprises a longitudinal undercut

part and a longitudinal entrance thereto. The erected frame comprises a number of
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sets of at least three interconnected profiles. Each set defines an opening between the
at least three interconnected profiles. After the frame has been erected each opening is
being substantially covered by a polymeric sheet material connected to each of the at
least three profiles by clamping a portion of the sheet material in each profile between
a wall of the undercut part and at least one clamping means being located at least
partially in the undercut part. The clamping means is locked by at least one locking
means against movement with respect to the wall of the undercut part and which
clamping means being rigid.

By covering the openings between the profiles with the sheet material
after the frame has been erected, the sheet material do not hinder the erecting of the
frame and the frame can be erected even under relatively harsh weather conditions.
The sheet material can be connected to the profiles after erecting the frame and at any
desirable and suitable moment.

The invention also relates to the use of the building element as
described herein in a radome.

These and other aspects of the invention will now be described in
more detail, with reference to the appended drawings showing currently preferred
embodiments of the inventions, wherein:

Figure 1 shows a building structure according to the prior art,

Figure 2 shows a building element of a building structure according to
the invention,

Figure 3 shows a perspective view of a part of the building element
as shown in figure 2, with a first embodiment of a clamping device of comprising a
drop-in T-nut,

Figure 4 shows a side view of the building element as shown in figure
in figure 2, with a second embodiment of a clamping device of comprising a roll-in T-
nut,

Figure 5 shows a perspective view of the roll-in T-nut as shown in
figure 4,

Figure 6A-6C show three steps for mounting the roll-in T-nut as
shown in figure 5 in a profile of a building structure according to the invention,

Figure 7A and 7B show a front view and side view of a third
embodiment of a clamping device of comprising drop-in T-stud.

In the figures, same reference numbers are used for corresponding

elements.
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Figure 1 shows a building structure 1 according to the prior art,
comprising a platform 2 on which a geodesic or spherical structure 3 is mounted. The
spherical structure 3 is partly cut away to be able to show the interior thereof. Inside
the spherical structure 3 a radar antenna structure can be located, in which case the
building structure 1 forms a radome. The building structure 1 comprises a number of
preformed triangular parts 4 which are connected to each other.

Figure 2 shows a building element 11 of a building structure
according to the invention, comprising three longitudinal extruded aluminium profiles 12
which are interconnected by means of aluminium corner elements 13. Each profile 12
is provided with a number of spaced apart holes 14 for bolts (not shown) to connect a
profile of one building element 11 to a profile 12 of another building element 11. The
interconnected profiles 12 define an opening 15 there between. The opening 15 is
substantially covered by a sheet material 16 connected to each of the three profiles 12.
From a number of such building elements 11 a building structure according to the
invention can be made in the same spherical shape as the building structure 1.

Figure 3 shows a perspective view of a part of the building element
11 as shown in figure 2. The profile 12 is provided with a longitudinal undercut groove
17 comprising a longitudinal entrance 18 and a longitudinal undercut part 19. As can
better be seen in figure 4, wherein a side view of the same profile 12 is being shown,
the longitudinal entrance 18 is bounded by two longitudinal wall portions 20, 21
extending parallel to each other and which are spaced apart by a distance b. The
longitudinal undercut part 19 comprises two wall portions 22, 23 extending
perpendicular to the wall portions 20, 21 and in opposite directions to each other. The
wall portions 22, 23 extend parallel to a front side 24 of the profile 12 but are located at
a distance d thereof. Opposite ends 25, 26 of the wall portions 22, 23 are connected to
each other by a curved wall portion 27. The wall portions 20, 21, the wall portions 22,
23 and the front side 24 of the profile 12 define two longitudinal flanges 28, 29 which
form the undercut of the groove 17.

The building element 11 as shown in figure 3 further comprises a first
embodiment of clamping devices. Each clamping device comprises a drop-in T-nut 30
with a central nut part 31 and two side flanges 32. Each side flange 32 is provided with
a number of parallel ridges 33. The drop-in T-nut 30 has a width B1 which is smaller
than the distance b between the wall portions 20, 21 and a length B2 which is larger

than the distance b.
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The building element 11 also comprises locking means. Each locking
means comprises a bolt 34 with a shaft 35 that can be treaded into the central nut part
31 of the drop-in T-nut 30 and a head 36 with a larger diameter than the shaft 35.

The sheet material 16 comprises preferably a woven fabric
comprising polyethylene fibres, like a UHMWPE based membrane, as known from
W02011/045321 of applicant. Such membrane combines a high strength with a
relatively small thickness. Essentially, the strength of the UHMWPE fibre in a woven
fabric allows the wind load forces to transfer from the fibre directly into the profiles 12.
The sheet material 16 may also comprise an Esscolam-membrane, a Gore-Tex
membrane and/or a Teflon-coated fiberglass membrane. To connect the sheet material
16 to the profile 12, a main part 37 of the sheet material 16 is positioned at the level of
the lower wall portion 20, an edge portion 38 of the sheet material 16 is positioned at
the level of the upper wall portion 21, whilst a portion 39 of the sheet material 16
between the main part 37 and edge portion 38 is folded through the longitudinal
entrance 18 into the longitudinal undercut part 19. To maintain the sheet material 16 in
the longitudinal undercut groove 17, a drop-in T-nut 30 is brought into a position
wherein the length B2 extends parallel to the longitudinal direction X of the longitudinal
undercut groove 17 and the width B1 extends in a direction Z. In this position the drop-
in T-nut 30 is inserted through the longitudinal entrance 18 into the longitudinal
undercut part 19. As soon as the side flanges 32 are fully located in undercut part 19,
the drop-in T-nut 30 is rotated over 90 degrees in a direction R about the Y-axis so that
the flanges 32 are located opposite to the wall portions 22, 23 with the sheet material
16 positioned there between. If desired a tensioning force can be applied on the edge
portion 38 to tension the main part 37 of the sheet material 16. While tensioning the
sheet material 16, the clamping device needs to be kept at a distance of the wall
portions 22, 23 to enable the sheet material to slide along the clamping means. After
tensioning, the shaft 35 of the bolt 34 is threaded into the central nut part 31 of the
drop-in T-nut 30, until the flanges 32 of the drop-in T-nut 30 with the ridges 33 are
pressed against the wall portions 22, 23 with the sheet material 16 between them and
the head 36 of the bolt 34 is pressed on both sides of the longitudinal entrance 18
against the front side 24 of the profile 12. In the same manner a number of drop-in T-
nut 30 and bolts 34 are connected to the profile 12 at desired intervals. The portion 39
of the sheet material 16 is now firmly connected to the profile 12 and no movement of
the sheet material 16 and /or the drop-in T-nuts 30 with respect to the profile 12 is

possible. However, in case that the sheet material 16 need to be replaced, the bolts 34
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are simply removed, the drop-in T-nuts are rotated over 90 degrees in a direction
opposite to the direction R and are removed as well, after which the portion 39 of the
sheet material 16 can be removed from the longitudinal undercut groove 17 through
the longitudinal entrance 18. In the same manner as described above, the sheet
material 16 is connected to all the profiles 12.

Figure 5 shows a perspective view of a perspective view of another
embodiment of a clamping means comprising a roll-in T-nut 40. The roll-in T-nut 40 is
half-cylindrical shaped and comprises a main surface 41 and a curved surface 42. A
threaded hole 43 extends perpendicular to the main surface 41. The main surface and
the curved surface are rigid, i.e. made of a rigid material as defined herein above. The
main surface 41 is furthermore provided with a handle 44. The handle may be made of
a flexible, semi-flexible or a rigid material and may allow the clamping means to be
mounted in a predetermined angle in a predetermined direction of the profile of the
building element of the invention (such as shown in Figures 6A-C). The handle may be
positioned at substantially any location of the main surface of the clamping means and
may span across one or more dimensions of the main surface (e.g., across a width,
length, or height of the main surface). In some instances, the main surface may be
substantially flat or planar, may represent a three-dimensional object (e.g., a molded or
machined component), or the like.

Figure 6A-6C show in three steps the mounting of the roll-in T-nut 40
as shown in figure 5 in a profile 45 of a building structure according to the invention.
The profile 45 differs from the profile 12 in that it comprises two parallel longitudinal
undercut grooves 17, one on the front side 24 and one on the backside 46. For the
sake of clarity the sheet material 16 is not shown in the figures 6A-6C. To insert the
roll-in T-nut 40 in the undercut part 19, the roll-in T-nut 40 is brought into a position
wherein the main surface 41 extends perpendicular to the front side 24. In this position
the roll-in T-nut 40 can be guided through the longitudinal entrance 18 (see figure 6A).
As soon as the roll-in T-nut 40 is partly located inside the undercut part 19, the roll-in T-
nut 40 can be rotated about the longitudinal direction X (see figure 6B) until the roll-in
T-nut 40 is fully located inside the undercut part 19 and can be slit in the Z-direction so
that the main surface 41 is located opposite both wall portions 22, 23 (see figure 6C).
This position of the roll-in T-nut 40 is also shown in figure 4. A bolt 36 can then be
treaded into the hole 43 to press the main surface 41 against the wall portions 22, 23

wherein the sheet material 16 is being clamped between the main surface 41 and the
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wall portions 22, 23. The handle 44 can be used to facilitate the insertion and/or
removal of the roll-in T-nut 40 from the groove 17.

Figures 7A and 7B show a front view and side view of a third
embodiment of a clamping device suitable for the building structure and building
element according to the invention. The clamping device comprises a drop-in T-stud 50
with a central part 51 and two side flanges 52. Each side flange 52 is provided with a
number of parallel ridges 53. The central part 51 comprises a longitudinal threaded
shaft 54 extending perpendicular to the flanges 52. The drop-in T-stud 50 cooperates
with a locking means comprising a nut. (not shown). The drop-in T-stud 50 can be
inserted in the groove 17 in the same manner as the drop-in T-nut 30.

It is also possible that the edge portion 38 is located inside the groove
17. However, having the edge portion 38 of the sheet material 16 located outside the
groove 17 has the advantage that a tension force can be applied to the edge portion 38
of the sheet material 16 whilst locking the locking means.

It is also possible to connect a number of profiles 12 to one corner
element 13 wherein one profile 12 forms a longitudinal side of two adjacent openings
and one corner element 13 forms the corner of a number of openings 15.

It is also possible to connect four or more profiles 12 to each other to
form a square-shaped, rectangular-shaped, pentagon-shaped opening.

It is also possible to have a clamping means having a similar length in
longitudinal direction X as the edge portion 38 of the sheet material 16.

Having a number of spaced apart clamping means has the advantage
that one person can easily attach the sheet material to the profiles by locally inserting a
part of the sheet material 16 inside the groove 17, applying the clamping means and
the locking means and then continue this process at another part of the sheet material.
By increasing the number of clamping means a more even wind loading distribution
from the sheet material to the profiles is obtained.

The profiles can also be made of other materials or of a low dielectric

material like pultruded fiberglass.

List of references:

1 building structure
2 platform

3 spherical structure
4

triangular parts
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14  hole
15 opening
16 sheet material
17  groove
18 entrance
19 undercut part
20  wall portion
21 wall portion
22  wall portion
23  wall portion
24  front side
25 end
26 end
27  wall portion
28 flange
29 flange
30 T-nut
31  nut part
32 side flange
33 ridge
34 bolt
35 shaft
36 head
37 part
38 portion
39 portion
40 T-nut
41  surface
42  surface
43 hole
44  handle
45  profile
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CLAIMS

A building element comprising a number of interconnected profiles, wherein at
least three interconnected profiles define an opening there between, which
openlng is substantially covered by a polymenc sheet material connected to

each of the at least three proflles charactenzed in that each profile is provided

with a Iongitudmal undercut groove comprising a longitudinal undercut part
and a longitudinal entrance thereto wherein a portion of the sheet material is
clamped between a wall of the undercut parl and at least one clamping means
being located at least partlally in the undercut part, which clamping means
being Iocked by at least one Iockung means against movement with respect to
the wall of the undercut part and which clamping means being rigid.

The building element according to claim 1, characterised in that the portion of
the sheet"mlaterial is clamped in the undercut part by a number of spaced
apart clampmg means. | |

The budding element according to claim 1 or 2 charactenzed in that the edge
of ihe sheet material is located outside the longitudinal undercut groove, whilst

the portion of the sheet material being clamped in the undercut part is located

at a distance of the edge ofithe sheet material. _

The building element according to any one of the preceding claims
charactenzed in that the clamping means comprise a bolt and a nut.

The buuldmg element according to any one of the preceding claims,
characterized in that the clamping means comprises a roll-in T-nut.

The building element according to claim 4; characterized in that the locking
means comprises a bolt, wh‘ich is threaded into the roll-in T-nut.

The building element a'ccordlng to ény one of the preceding claims 1-3,
characterized in that the clamping means comprises a drop-in T-stud.

The building element according to claim 6, characterized in that the locking
means comprises a nut, which is threaded onto the drop-in T-stud.

The building element according to any one of the preceding claims,
characterized in that at least three portions of the sheet material are clamped
in the undercut part of the respective longitudinal undercut groove by the at
least one clamping means being located at least partially in the undercut part,
which clamping means being locked by the at least one locking means against
movement with respect to the longitudinal undercut groove.
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The building element according to any one of the preceding claims,
characterlzed in that the sheet material comprises a woven fabric comprising

' polyethylene fibres, an Esscolam-membrane a Gore-Tex-membrane and/or a

Teflon-coated flberglass membrane _

The buﬂdlng element accordrng to any one of the preceding claims,
characterized in that the prof‘ leis made of extruded alummlum ‘metal or a low
dielectric material. ‘

A bunldmg structure compnsmg at Ieast one building e!ement according to any
one of the precedmg claims. ' '

The burtdmg structure accordmg to clalm 11 whereln the buﬂdmg structure is
a radome. )

'Method for building the building structure according to claim 11 or claim 12,

characterized in that a number_ of brofiles are being interconnected to form an

‘erected frame, wherein each profile is provided with a tongitudinal undercut

groove, which longitudinal undercut groove comprises groove comprises a
longitudinal undercut part and a longitudirial entrance théreto, which erected
frame comprises a number of sets of at least three interconnected profiles,
wherein each set defines an opening between the at least three
interconnected profiles, wherein after the frame has been erected each
opening is bemg substantially covered by a polymenc sheet material
connected to each of the at least three proﬁles by clampmg a portion of the

‘sheet material near each profile between a wall of the undercut part and at

least one clampmg means berng Iocated at least partially in the undercut part,
which clamping means bemg locked by at least one lockmg means against
movement with respect to the wall of the undercut part and whlch clamping
means being rigid. ’ '

Use of the building element accordlng to any one of claims 1 to 10 in radomes,
theatres, swummmg pools and hospntals '
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