EP 2 708 666 A1

(19)

(12)

(43)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 2708 666 A1

EUROPEAN PATENT APPLICATION

Date of publication:
19.03.2014 Bulletin 2014/12

Application number: 13177255.0

Date of filing: 19.07.2013

(51)

Int Cl..
E04B 1/19 (2006.09)

(84)

(30)

Designated Contracting States:

AL AT BE BG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR

Designated Extension States:

BA ME

Priority: 18.09.2012 EP 12184844

(71)

(72)

(74)

Applicant: Malta Fairs and Conventions centre
Limited

Ta’Qali (MT)

Inventor: Xuereb, David

Swieqi (MT)

Representative: Serravalle, Marco

Serravalle SAS
Via Matteotti, 21/23
26854 Cornegliano Laudense (LO) (IT)

(54)

(57)

Connection node for joining members of space structures

The invention pertains to the connection node

for joining eight members of a space structure in partic-
ular structural space frames. The node is formed by in-
terconnecting the individual members (10,20) to spacer

plates (30) using overlapping bolt holes (40) at the ends
of each member and on the plates. The main assets of
the system are that it can be utilised for various space
structures, can be fabricated using simple elements and
enhances the use of relatively short sectional members.
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Description
BACKGROUND DESCRIPTION OF THE INVENTION

[0001] The invention is an effective node solution to
successfully design and construct space structures
made up of different sectional elements. The node was
developed to be capable of connecting eight sectional
members (per node) located in three dimensional space
together to a single joint. The ability of connecting such
an amount of sectional members enhances the use of
short sectional members and thus facilitates the assem-
bly and transportation processes. In order to be capable
of transferring the complex forces, the node had to be
designed as strong, stiff, structurally stable yet mechan-
ically simple with minimum eccentricity. These charac-
teristics were achieved considering that elements of the
node could be fabricated easily without using extraordi-
nary technology and thus opting for repetitive, mass pro-
duction techniques.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] The invention can be more fully understood by
reading the subsequent detailed description with refer-
ences made to the accompanying drawings, wherein:
[0003] FIG. 1is a plan view showing the edges of the
four boom and four diagonal elements assembled over
the spacer plates with the bolt holes aligned.

[0004] FIG. 2is a sectional elevation through the main
boom elements showing all the elements assembled with
the bolts tightened.

[0005] FIG. 3 is a side elevation showing an exploded
view of the system.

[0006] FIG. 4 is a plan view showing a variation of the
system where the spacer plates above and below the
diagonal elements are rotated by 45 degrees.

[0007] FIG. 5is a sectional elevation through the main
boom elements showing the variation of the system
where the spacer plates above and below the diagonal
elements are rotated by 45 degrees.

DETAILED DESCRIPTION OF THE INVENTION

[0008] The invention is aimed towards spaceframe
structures of up to approximately 20m clear span, em-
ploying an efficient, fast and clean design, manufacture
and assembly of such structures, both for aesthetic and
functional purposes.

[0009] These space structures are manufactured from
any type of member of any material which is structurally
adequate, and amenable to the method of manufacture.
[0010] Preferably the elements are made of steel. The
size of the elements (10, 20) varies with the structural/
aesthetic requirements of the project in hand. The ele-
ments are divided into 2 main groups - the main booms
(10), those parallel to the direction of span, and the di-
agonal members (20). Welding is removed from the joint-

10

15

20

25

30

35

40

45

50

55

ing system, implying the possibility of a cost-effective and
if required a relocatable solution.

[0011] As shown in FIG 1 - 5 the ends of the four main
boom elements (10) and four diagonal elements (20) are
cut to size and prepared in a pressing machine or other
similar equipment to prepare the adequate jointing sur-
face. When circular hollow sections are utilised, the edg-
es are squashed to approximately half the flattened
width, or one fourth of the pipe circumference. The ends
of the diagonal members (20) are also bent to the re-
quired angle depending on the design height of the space
frame and then cut or sheared to form the 45 degree
rotated end shown in FIG 1 and 4. Two holes (40) are
drilled or punched at the ends of the main booms (10),
while one hole is drilled or punched at the ends of the
diagonal elements (20). The size of these holes (40) de-
pends onthe size of the bolts (47) whichin turn are related
to the structural/aesthetic requirements of the projectand
on practical end distances required by the relative British
Standards and Eurocodes. These elements are assem-
bled together at the node as shown in FIG 1-5. Adequate
spacers in the form of plates (30) with four holes (40) of
a diameter and spacing similar to that of the rest of the
node are placed between the diagonal elements (20) and
the main booms (10), as shown in FIG 1-5, to enable the
lines of force of the structural system to meet at one point.
Therefore, the depth of these spacers (30), that is, the
distance between the main booms (10) and the diagonals
(20) at the node, will vary with the particular structural
geometry of the specific project. A finishing plate (50)
with four holes (40) of a diameter and spacing similar to
that for the rest of the node is then placed over the diag-
onal members before final fixing with four adequate
strength bolts (41).

[0012] As shown in FIG 1-5 the main booms and diag-
onal elements are not continuous at the node connection,
therefore fabrication may be carried out as a series of
mass production of individual main booms, diagonal el-
ements and plates. The connection node is specifically
designed to safely transfer the imposed stresses
throughout the structure with minimum eccentricity. This
is achieved by confirming that the maximum compressive
and tensile forces do not exceed the bolt shear capacity,
bolt bearing capacity and members’ bearing capacity.

MAIN BENEFITS OF THE SYSTEM

[0013] Following is a list of the main benefits of this
system over other similar space frame nodes such as
those specified in international publication numbers WO
85/05650 and WO 2003/176733:

¢ Allmembers are not continuous at the node connec-
tion therefore these may have a relatively short
length which would be circa 1.80m. Therefore the
assembly and transportation processes are facilitat-
ed since personnel would not need to handle large
members and thus the use of lifting equipment is
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minimised.

* Fabrication may be carried out as a series of mass
production of identical main booms, diagonal ele-
ments and plates, thus the fabrication period is min- 5
imised since there would be no need to handle long
members.

e The node proportions are specifically designed to
enable sufficient bearing capacity of the connected 170
part of the members to sustain the imposed tensile
forces which are normally considered as a weak
point when non continuous members are bolted at

the edge.
15

Claims

1. A spaceframe node comprising of eight members
cut to size with its edges prepared to form a flat join- 20
ing surface, wherein the eight members four main
boom elements (10) and four diagonal elements
(20).

2. The node of claim 1 wherein the diagonal members 25
(20) form a45°C angle with the main boom elements,
when viewed from a plan view.

3. The node in accordance with claims 1 or 2 wherein
additional diagonal members and spacer plates are 30
installed on the bottom part of the node such that
these appear as a mirror image along the bottom
booms when viewed from a sectional elevation. This
is the case with a double layer spaceframe or other
space structures. 35

4. The node according to claims 1-3 wherein two holes
(40) are drilled or punched at the ends of the main
booms (10), while one hole is drilled or punched at
the ends of the diagonal elements (20). 40

5. The node according to claims 1-4 wherein the ele-
ments are made of steel.
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