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(54) Self-suporting construction system

(57) Self-supporting construction system for com-
paratively large spans, basically consisting of a panel
(1), e.g. an insulation panel, and one or more stiffening
elements (2), such as an omega section, which in prin-
ciple is mounted along the longitudinal axis of the panel

(1). According to the invention at least one slender or
comparatively thin section (8, 10, 11, 16) has been fitted
to the joint between the panel (1) and the stiffening ele-
ment (2), in such a way that the composite system can
perform every mechanical function of the supporting
structures a building requires.
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Description

[0001] The presentinvention relates to a self-support-
ing construction system comprising a panel and at least
one stiffening element which has been fixed to said pan-
el along a longitudinal axis of said panel.

[0002] Inmostcases, abuildinginthe (insulated) pub-
lic utilities category consists of a supporting structure to
which insulation covered panels are fitted. Often panels
and insulation are combined into a supporting element
in the shape of a sandwich panel. Because of the larger
spans which are feasible with selfsupporting panels, it
is possible to save on the required quantity of trusses
or portals. Due to the reduction in weight of the structure
which may so be obtained and the subsequent reduction
in the required construction time, it is possible to save
on the cost of the supporting structure. In a few cases
this concept has been carried even further, viz. the sand-
wich panels have been provided with a rigid supporting
element, a stiffening element, as a result of which the
span per panel may increase substantially whereas the
cost price and the weight of the supporting structure will
decrease. The reduction in weight of the sup porting
structure, however, is followed by an increase in the
weight of the panels resulting from the addition of the
stiffening element, and consequently the net savings in
the construction costs do not fully reflect what is saved
on the supporting structure.

[0003] From FR-A-2418415 there is known a self-
supporting construction system wherein the panel as
well as the stiffening element is formed by a sandwich
panel. Now, it is well known that under load the vertical
leg of this system will often crossly turn-away or so-
called tipping away. Indeed the fastening-nails of the L-
shaped profiles will try to prevent this tipping, however,
during load-fluctuations these nails will break off as
practice has proven and obviously shall de-stabilise the
system.

[0004] FR-A-2048158 disclose a skeleton for con-
struction elements comprising upper and lower slender
elements, which are staggered in a direction perpendic-
ular to their length and with are interconnected by in-
clined members extending between the upper and lower
slender elements.

[0005] The invention involves a construction system
which not only uses stiffened panels but in which the
supporting structure is also combined with the panels.
This yields self-supporting elements of a design which
allows building without a separate supporting structure.
Subsequently it also turns out to be possible to save on
building material consumption as well as on building
costs.

[0006] Designs are possible in which the total weight
of the superstructure for a hall with a free span of 20 m
and a construction surface of 1000 m2 will be approx.
25 kg/m?2. Itis obvious that major savings in building ma-
terial consumption are involved here. Since both the
production and the construction require little effort, few

10

15

20

25

30

35

40

45

50

55

building facilities and few personnel, a quite sizeable re-
duction in costs of the total construction will be possible.
Cost reductions in the order of 30-35% are feasible, as
compared to the cheapest traditional construction meth-
ods.

[0007] The invention will be illustrated further by
means of the figures, which will also demonstrate some
advantageous embodiments.

Figure 1 shows an embodiment for a construction
system;

Figure 2 shows an embodiment in accordance with
figure 1, in which two panels were used;

Figure 3 shows a panel and stiffening element of
the construction system in accordance with figure 1;
Figures 4a-4c show various outside wall and roof
structures using the construction system in accord-
ance with the invention;

Figure 5 shows an embodiment in accordance with
the principle illustrated in figure 1, yet using a single-
walled panel.

[0008] According to figure 1, a (sandwich) panel 1 is
stiffened and made into a supporting element by utilizing
slender sections 10, 11 and 12, which are stabilized
against buckling by panel 1 itself.

[0009] The roof and/or wall element according to fig-
ure 1 is composed as follows:

A panel 1 is provided with a slender section 10
which is placed on its upper layer 1a and which is
secured in several spots. A second section 11 is ar-
ranged perpendicularly (in relation to upper surface
1a of section 1) above section 10, at some distance
and parallel to it. Both sections 10 and 11 are inter-
connected by sections 12 which are fitted in a zig-
zag fashion. By bending ends 11 a and 11 b, see
figure 3, of section 11 towards section 10 on upper
layer 1a, junction A, an advantageous combination
of a panel-frame girder is obtained. The forces oc-
curring when this combination is bent manifest
themselves mainly as internal forces in the frame
structure. The loads on the connection between
frames or stiffening elements 10, 11, 12 and panel
1 will diminish because of the bending. It is obvious
that when the structure bends, junctions A will have
to transmit great forces from section 10 to section
11, as aresult of the bending related relative chang-
es in length between these sections. In fact here the
force level is highest. The loads on sections 12,
which are placed at an angle, are comparatively
light, so that even lighter sections may be used
here.

[0010] For a standard commercial width of panel 1
and for spans up to approximately 30 m, e.g. the follow-
ing sections may be used:
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Section 10: U-section 35/45/35*2
Section 11: round tube 38%1.5
Section 12: round tube 27*1.5

[0011] These comparatively thin sections are excel-
lently capable of absorbing the forces without the per-
missible material stresses being exceeded. However, in
order to prevent such a frame, already provided with in-
sulation material, from being unable to supply the re-
quired bearing capacity and stiffness, when the stability
limit is exceeded far before the permissible stresses are
reached, due to buckling of the sections, steps are taken
to obtain the required stability viz. by connecting mem-
bers 13 from outermost section 11 to panel 1. The char-
acteristic feature of the preferred embodiment is that
members 13 are in a plane perpendicular to the frame
formed by sections 10-12.

[0012] With respect to the stabilization of the embod-
iment according to figure 1 (and figure 2), one further
remark should be made: by being secured to the upper
or cover surface of panel 1, U-section 10 is stabilized in
this plane by the upper surface itself. Perpendicular to
this plane, stabilization is provided partly by (sandwich)
panel 1 and partly by the slanting sections or members
12. By so fitting a sufficiently large number of slanting
sections 12 and connections or members 13 to the up-
per surface of panel 1, sufficient stability for the required
function can be obtained in two planes perpendicular to
one another. Tubular section 11 obtains stability, in the
direction perpendicular to the upper surface, through
slanting sections 12.Since these sections are connect-
ed with panel 1, either directly or by means of section
10, the final stability in this direction is provided by panel
1. In the direction parallel to the upper surface the sta-
bility for section 11 may not be quite sufficient to warrant
using the structure as such. By also placing members
13 at an angle, from section 11 to panel 1 and outside
the plane of frame of stiffening element 10, 11, 12, sec-
tion 11 is supported against the panel. The support com-
ponent parallel to the upper surface provides stability in
this direction.

[0013] Asforthe slendersection construction, the em-
bodiment according to figure 2 is equal to that according
to figure a; the advantage, however, is that the round
section 11 has been replaced by U-section 10, to which
a further panel 1 is fitted. It turns out that this has a fa-
vourable effect on the bearing capacity of the frame thus
obtained; said bearing capacity has increased by a fac-
tor 6-8. Finally, by stabilizing section 11 (section 10 in
figure 1) the frame or stiffening element has also been
stabilized sufficiently since sections/members 12 and
13 are sufficiently short in length to absorb the loads
without buckling, without requiring any additional facili-
ties.

[0014] An application of a construction system as
shown e.g. in figure 1 is demonstrated in figures 4a-4c.
The construction systems erected and interconnected
form a segment of a hall. For a flat-roofed hall, figure
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4b, the minimum is three construction systems; a sad-
dle-roofed hall, figure 4a, requires a minimum of four
construction systems. This embodiment also uses parts
17, which serve as tie-bars to interconnect sections 11
of the systems. By fitting laterally placed angle sections
18 and strips 19, moment transmitting couplings are ob-
tained when parts 18 and 19 are connected both to the
two adjoining (sandwich) panels 1 and to the two adjoin-
ing sections 10. Such a hall segment with a span of ap-
proximately 20 mm and a panel width of 1.15 m has a
stiffness per hall segment corresponding to that of an
IPE 270 section, which amounts to an equivalent hall
structure of one portal frame timber made of IPE 270
sections per 1.15 m.

[0015] It will now be clear that with application of the
construction system according to the invention a build-
ing (walls, saddle-roofs, corrugated roofs etc.) is ob-
tained which consumes considerably less building ma-
terial; a factor that is of major economic significance,
considering the extent of the building sector.

[0016] Finally itis stated that the panel 1 as indicated
above is a construction element in the broadest sense,
and thus is not limited to sandwich panels. Therefore
advantages may be gained by using panels whose com-
position entails certain qualities, e.g. panels which are
equipped with light-transmitting components. Likewise
it is also possible, in accordance with figure 5, to use a
single-walled panel or a flat or corrugated plate 21 in-
stead of a sandwich or composite panel. The advantage
of this embodiment is that the building costs can be re-
duced even further. Favourable in this respect is that
plate 21 is connected to a slender section 23, which is
also connected to members 12, mounted in zigzag fash-
ion, and which by means of cross members 22 and
members 13 is linked with the outermost section of pur-
lin 11. This construction provides sufficient stabilization
for the building element, in all directions. It should be
noted that when a flat (single) plate is used, cross mem-
bers 22 together with (stabilization) members 13 have
sufficient moment transmitting capability.

Claims

1. Self-supporting construction system comprising a
panel (1) and at least one stiffening element (10,
12), which has been fixed to said panel (1) along a
longitudinal axis of said panel (1), characterized in
that the stiffening element (10, 12) comprises a first
slender section (10), which has been fixed to said
panel and a second slender section (11) situated at
adistance from and parallel to said first slender sec-
tion (10), whereby said two slender sections (10, 11)
have been interconnected by connecting members
(12), which are arranged in a zigzag fashion be-
tween said two slender sections (10, 11), the ar-
rangement being such that longitudinal axes of said
two slender sections (10, 11) are situated in a plane
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extending perpendicular to said panel (1), whilst fur-
ther connecting members (13) extending each in a
plane transverse to said plane through the longitu-
dinal axes of said slender sections (10, 11) have
been fixed at one end to said second slender sec- 5
tion (11) and at the other end to the panel (1) in a
point remote from said first slender section (10).

Self-supporting construction system according
claim 1, wherein the ends (11a, 11b) of said second 10
slender section (11) are bend towards and connect-

ed to the ends of said first slender section (10).

Self-supporting construction system according
claim 1 or 2, wherein said further connecting mem- 15
bers (13) extend each in a plane perpendicular to
said plane through the longitudinal axes of said
slender sections (10, 12).

Self-supporting construction system according any 20
preceding claim, wherein the panel (1) is a sand-
wich panel.

Self-supporting construction system according any
preceding claim 1-3, wherein a panel (1) is formed 25
by a single plate shaped panel.

Self-supporting construction system according any

of the preceding claims, wherein the ends of the fur-
ther connecting members which are fixed to the 30
panel (1) are interconnected by a cross-member
(22) .

Self-supporting construction system according any

of the preceding claims, wherein a slender section 35
(10) is formed by an U-shaped beam.

Self-supporting construction system according any

of the preceding claims, wherein a slender section
(11) is formed by a rod. 40
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